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A   CASE   OF   ADEXO-CARCINOMA   OF   THE   CORPUS 
UTERI  WITH  PROXOUXCED  A[ETAPLASIA. 

ROBERT    T.    FRANK.    M.D. 

The  histoiy  showed  that  the  patient  had  entered  the  meno- 
pause tour  }-ears  previously.  Recently  she  again  liegan  to  hleed, 
but  irregularly.  Curettings  obtained  demonstrated  the  presence 
of  a  carcinomatous  growth.  On  opening  the  uterus  a  somewhat 
pedunculated  growth,  the  size  of  a  pigeon's  tgg.  was  fotmd  at 
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tht  fundus,  midway  l)ct\vfcn  the  tubal  openings.  Macr<jsc«)i)i- 
cally  tlie  tumor  ajjpeared  like  the  usual  type  of  adeno-carcinoma 
located  in  this  region.  Micro.scopically.  however,  direct  transi- 
tions from  adeno-carcinomatous  formations  into  squamous-celled 
complexes  could  he  demonstrated.  Xo  reference  to  such  a  con- 
dition was  found  in  the  literature. 

There  are  a  few  reports  of  the  coincident  appearance  of 
adeno-  and  s(|uamous-celled  carcinoma  of  the  body  of  the  uterus. 
However,  in  most  of  these  cases  there  was  likewise  a  carcinoma 
of  the  cervix,  and  it  appears  very  doubtful  that  the  squamous- 
celled  carcinoma  of  the  body  was  primary.  It  is  more  likely 
that  in  these  in.stances  the  corpus  growth  was  metastatic  or  a 
direct  extension  of  the  cervical  cancer.  Kaufman  reported  a 
tumor  of  the  uterine  l)ody  in  wliich  adeno-  and  squamous-celled 
carcinoma  occurred  together,  the  cerxix  being  unaffected. 

The  tumor  shown  to-night  is  primarily  an  adeno-carcinoma. 
The  gland  complexes  invade  the  uterine  muscle.  Toward  the 
surface  a  gradual  and  unbroken  transition  into  squamous  cells 
becomes  evident.  Some  "pearl"  formation  is  seen.  The  squa- 
mous cells  evince  no  tendency  to  invade  adjacent  structures.  This 
lack  of  in\asi\e  (|ualities  combined  with  the  localization  to  the 
less  well-nourished  surface  portions  have  led  me  to  interpret  the 
findings  as  a  metaplasia  due  to  nutritional  causes.  Xo  epidermi- 
zation  of  the  endometrium,  sometimes  noted  after  the  meno- 
pause, was  encountered  in  other  parts  of  the  uterus. 

The  second  case  has  a  two- fold  interest:  first,  because  of  its 
rarity ;  second,  because  the  condition  was  found  at  such  an  early 
stage.    The  case  is  one  of 

PSEUDO-MVXOMA  PERITOXKI.  ARISIXG  FROM  THE 

\'ER^^FOR^r  appexdix. 

Thiswas  an  accidental  finding  during  a  laparotomy  performed 
to  ventrofix  the  uterus  and  remove  the  appendix  (which  had 
caused  vague  symptoms  referal)le  to  the  right  iliac  region). 

The  cecum  was  found  in  its  normal  position.     It  was  bound 
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down  by  velanientous  adhesions.  After  tliese  were  separated,  the 
appendix  came  into  view  behind  tlie  intestine.  Tlie  appendix  was 
found  lying-  over  the  Psoas  muscle.  l)ut  raised  away  from  the 
muscle  by  a  thick  circumscribed  layer  of  gelatinotis  tissue  which 
is  best  described  in  the  words  of  Xeiunann,  who  reported  a  simi- 
lar case,  as  a  conglomeration  reseml)ling  frog's  spawn.  The  ap- 
pendix and  the  surrounding  jelly-like  mass  were  renn^ved  in  toto. 
Both  oxaries  and  ttibes  appeared  entirely  normal. 

The  appendix  macro-  and  microscopicallv  proved  normal. 
The  jelly-like  mass,  on  section,  showtd  mucinous  material,  fibrin 
and  goblet  cells,  such  as  are  seen  throughout  the  mucosa  of  the 
gastro-intestinal  canal. 

The  cases  found  in  the  literature  number  onl}-  seven  or  eight. 
In  all  either  a  hernia  of  the  mucosa  or  a  rupture  of  the  appendix 
was  noted.  Several  recurrences  are  on  record,  in  spite  of  the 
fact  that  all  of  the  diseased  tissue  was  apparently  removed.  Some 
remained  permanently  well  af4;er  re-operation ;  others  died  of  in- 
testinal obstruction,  infection,  etc. 

In  the  present  case,  though  the  outlook  is  slightly  doul)tful, 
the  early  time  of  operation  warrants  a  somewhat  more  hopeful 
prognosis. 

Discussion. 

L3k.  Maxdlebaum  said  he  recently  had  a  case  of  carcinoma 
of  the  cervix  uteri  in  whicli  two  distinct  tvpes  of  tunmr  were 
present,  squamous  as  well  as  cylindrical.  At  that  time,  in  search- 
ing through  his  material  and  getting  together  one  hundred  cases 
of  carcinoma  of  the  uterus,  extending  over  a  period  of  ten  or 
twelve  years,  he  found  three  cases  of  primary  carcinoma  of  the 
corpus  uteri,  in  which  there  was  a  distinct  ccjndition  of  meta- 
plasia into  the  s(|uamous-cell  type.  Although  he  had  looked  up 
the  matter  at  that  time,  he  could  not  find  any  good  references 
in  the  literature  as  to  the  frequency  oi  this  condition,  but  in  the 
three  cases  mentioned  this  type  of  metaplasia  was  undotibtedly 
present. 

Dr.  Fraxk  asked  Dr.  Mandlel)aum  wliether  in  his  cases  anv 
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of  tilt'  sciiuiinous  cells  were  found  to  invade  the  dee])er  layers  of 
the  uterus. 

In  answer  to  Dr.  h'rank's  (|uestion.  Dr.  Mandlebaum  stated 
that,  as  far  as  he  could  recall,  the  chanije  was  simply  on  the  sur- 
face. There  did  not  seem  to  be  any  j^rowth  into  the  musculature 
of  the  uterus  in  these  cases.  He  also  stated  that  in  one  of  his 
three  cases  there  were  distinct  e])ithelial  pearls  ])resent. 


.\.\    i:.\l'i:klMl-XTAL    STUDY    OF    THE    CAUSES 

WiliCH  PRODUCE  THE  GROWTH  OF  THE 

M.\AIAr.\RY  GLAXD. 

ROP.KUT   T.    FU.VXK,    M.D.,    AND  A.    UXGER,    M.D. 

In  all  mammals  li\])erplasia  of  the  breast  takes  place  during 
pregnancv.  Shortly  after  the  birth  of  the  young,  milk  secretion 
sets  in.  Ribbert  trans[)lanted  the  breast  of  a  guinea  pig  to  the 
root  of  its  ear:  milk  secretion  occurring  in  a  subsecjuent  puer- 
])erium  j-roxed  that  breast  function  does  not  depend  upon  the 
nerx'ous  system.  Basch  and  others  have  demonstrated  that  the 
(juantity  and  composition  of  the  milk  secreted  is  likewise  inde- 
pendent of  nerxous  stimuli. 

The  dexelopment  of  the  breast  at  pubert}"  is  dependent  upon 
ovarian  function.  This  is  proved  by  the  non-de\elo]Mnent  conse- 
quent to  early  castration.  The  pregnancy  hyperplasia  has  been 
explained  in  several  ways. 

Halban  claims  that  the  placenta  stimulates  breast  growth. 
He  believes  that  when  the  placenta  is  expelled  the  breast  begins 
to  secrete.  His  hypothesis  is  based  upon  clinical  obserxations. 
In  abortion  when  the  fetus  dies,  if  the  placenta  becomes  function- 
less,  milk  is  secreted.  Tf  the  placenta  is  retained  and  function- 
ates, milk  is  not  produced.  In  hydatid  mole  without  fetus  the 
breast  hypertrophies,  etc.  The  placenta  is  the  antagonist  of  the 
ovary  during  pregnancy  and  inhibits  its  activitv. 


GROWTH    OF    MAMMARY    (iLAND.  0 

Starling's  (  1906  )  theory  oi  Ijreast  hyperplasia  is  at  present 
the  most  commonly  accepted.  Claypon  and  Starling  injected 
virgin  female  rabbits  daily  with  extract  of  rabbit  fetuses.  In  six 
out  of  ten  experiments  a  varying  degree  of  breast  growth  was 
noted.  The  injections  were  made  intraperitoneally,  in  order  not 
to  bathe  the  breast  tissue  with  proteid  solution.  Extracts  filtered 
through  a  Berkefeld  candle  and  boiled  extracts  produced  these 
effects.  Extracts  of  the  ovary.  i)lacenta  and  mucous  membrane 
of  the  uterus  were  ineffective. 

Starling  concluded,  from  these  experiments,  that  the  l^reast 
hyperplasia  of  pregnancy  was  due  to  a  highly  dift'usiljle  chemical 
substance  present  in  very  small  quantities  throughout  the  body  of 
the  fetus  and  constantly  taken  up  by  the  mother's  blood.  This 
breast  lionnonc,  like  secretin,  withstands  boiling.  It  has  a  spe- 
cific action  upon  the  dormant  breast  acini  and  causes  them  to 
hypertrophy.  At  Ijirth  the  hormone's  anabolic  influence  is  re- 
moved and  tlie  h}'perplastic  cells  begin  to  secrete. 

Foa  (  1908  )  injected  rabbits  with  extracts  of  cow's  fetuses. 
He  found  that  unboiled  extracts  of  heterologous  fetuses  pro- 
duced the  same  growth  as  that  reported  by  Starling,  but  boiled 
extracts  were  ineff'ecti\'e. 

Biedel  and  Koenigstein  (  1910)  repeated  and  extended  Star- 
ling's work,  also  employing  rabl)its.  They  obtained  hyperplasia 
with  homologous  extracts,  and  with  entire  fetuses  implanted  in 
the  peritoneal  ca\'ity.  In  two  experiments  these  in\'estigators 
castrated  the  rabbits  before  beginning  the  injections  without, 
however,  aft'ecting  the  positive  results. 

Finally,  Basch  (1910)  published  a  new  theory  based  upon 
experiments  on  rabbits,  guinea  pigs,  dogs  and  children.  Accord- 
ing to  his  views,  the  combined  secretion  of  ovary  and  placenta 
produce  the  hyperplasia  of  the  breasts.  Basch  gives  a  few  de- 
tails and  indicates  merely  by  inference  that  the  injections  of  the 
placental  extract  were  made  subcutaneously.  ^Moreover,  he  used 
chiefly  multiparous  animals  shortly  after  their  milk  secretion  had 
ceased.     His  work  merits  no  discussion. 

Our  own  w(jrk  was  nearly  completed  bef<»re  th.e  repc^'ts  of 
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Hascli.  and  I'iedd  and  Koeni^ij^stein  were  publislied.  l''oa's  work 
was  not  known  to  ns  at  the  time  we  he^an  our  experiments. 

The  ohject  ot'  our  research  was  primarily  to  ascertain 
whether  lieteroloi^ous  fetal  extracts  produced  breast  hyperplasia, 
in  order  that  we  mi<,dit  use  fetuses  of  a  readily  obtainable  species. 
It  would  then  be  possible  to  use  large  (|uantities  of  extracts  and 
])erhaps  bv  exaggeration  of  stimuli  transform  physiological  into 
pathological  growth.  I'"urlliermore,  we  determined  to  use  rats, 
in  order  to  be  able  to  study  the  effect  of  tumors  transplanted  into 
an  en\ironment  subjected  to  artificial  and  controllal)le  stimula- 
tion. 

l'jni)lo\ing  Starling's  technic.  we  injected  eight  white  rats 
with  extracts  of  ct)ws'  fetuses.  Xo  increased  development  of 
the  l)reasts  occurred. 

We  then  repeated  tlie  ex])eriments.  using  rats'  fetuses,  ova- 
ries and  i)lacent;L'.     The  results  were  likewise  negative. 

Thereupon  it  became  necessary  to  control  Starling's  results. 
Using  his  techiiic.  we  injected  three  series  of  rabbits  with  ex- 
tracts of  rabbits'  fetuses,  ovaries,  placentae  and  hypophyses.  In 
all.  12  animals  were  used.  Of  the.se  5  received  extract  of  fetuses, 
2  respecti\ely  e.xtracts  of  placentae,  extracts  of  ovaries,  and  ex- 
tracts of  hypoi)hyses  of  pregnant  animals,  and  i  a  combined 
extract  of  ovaries  and  hypophyses.  In  the  last  series  rabbits  pre- 
\iously  castrated  were  used.  Xot  onl\-  did  the  results  vary 
greatly  in  each  series,  but  also  showed  no  correspondence  to  the 
tissues  u.sed  for  injection.  I-'or  instance,  one  placental  animal 
showed  more  hyperplasia  than  any  of  the  fetus  rabbits.  Two 
ovarian  animals  showed  marked  growth,  the  other  hardly  any, 
etc.  W'e  were,  therefore,  forced  to  conclude  that  some  as  vet 
unknown  factor  must  be  accounted  for. 

lo  discover  the  cause  of  variation  we.  at  in.tervals.  removed 
breasts  from  normal  untreated  rabbits.  It  soon  became  apparent 
that  at  different  i)eriods  a  marked  increase  in  size  and  of  func- 
tional activity  may  occur  in  the  breast  of  virgin  rabbits.  At  any 
given  ])eriod  all  the  breasts  are  of  the  same  size,  but  when  re- 
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mo\'ed  at  siiccessi\e  intervals  many  animals  show  a  progressive 
increase  in  size  and  in  the  nnmher  of  ducts  and  acini. 

As  yet  we  ha\"e  heen  unahle  to  determine  whether  this 
change  consists  of  a  cyclical  increase  and  decrease,  such  as  was 
reported  by  Bouin  and  Ancel.  In  fact  we  have  never  noted  a 
diminution  in  the  size  and  extent  of  ducts,  although  regression 
of  the  acinous  portions  does  seem  to  occur.  The  effect  of  cas- 
tration, likewise,  is  not  yet  clearly  proved.  We  have,  however, 
found  that  no  ra])id  in\-olution  follows  remo\al  of  the  ovaries. 

Our  si:'ecimens  show  that  physiological  hypertrophy  accounts 
for  the  results  obtained  by  Starling,  Foa  and  Biedel  and  Koenig- 
stein.  The  extreme  diff'erences  ol)tained  in  our  three  series  also 
demonstrate  that  the  injections  do  not  intluence  these  physiologi- 
cal \'ariations.  otherwise  some  concordance  would  be  noticealile. 
Consequent  1}-,  we  feel  justified  in  concluding  that  Starling's  the- 
ory of  a  fetal  hormone  has  no  basis  of  experimental  proof. 

The  results  of  our  work  so  far  are  purely  destructive.  We 
hope,  however,  in  the  near  future  to  offer  an  explanation  which 
is  more  in  accord  with  the  other  phenomena  of  gestation.  In  the 
uterus  certain  well-understood  changes  take  place  at  regular  in- 
ter\als,  in  order  to  prepare  for  a  possible  pregnancy.  These 
changes  are  dependent  upon  the  corpus  lutem.  There  is  some 
evidence  that  similar  changes  occur  in  the  breast,  and  probably 
these,  likewise,  are  eft'ected  by  the  yellow  body.  What  factor, 
after  impregnation,  causes  the  persistence  and  exaggerated  activ- 
ity of  the  corpus  lutem  is  quite  unknown.  Perhaps  it  is  the 
fetus;  but,  if  so,  its  action  is  indirect,  and  the  necessarily  crude 
method  of  injecting  extract  of  fetuses  offers  little  promise  of 
solving  the  problem. 

Dr.  Frank  then  demonstrated  lantern  slides  of  the  various 
forms  of  breasts  which  are  found  in  rabbits  and  the  changes 
ol)tained  after  injection  of  various  extracts. 

Discussion. 

Dr.  jMacCallum  said  it  seemed  that  the  eft'ect  which  Dr. 
Frank  had  shown  in  the  menstrual  changes,  as  bringing  about 
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difference  in  the  si/.e  of  the  l)reasts.  is  extremely  imijortaiit  and 
made  it  seem  at  once  tliat  tliis  mit^ht  he  the  explanation  of  the 
results  which  Starling  had  ascribed  to  his  injections.  He  thought 
that  Dr.  Frank  would  .surely  agree,  however,  that  there  must  be 
something  in  the  way  of  a  chemical  substance  possibly  existing 
during  the  course  of  the  menstrual  changes,  which  acts  very 
much  more  intensely  during  the  course  of  pregnancy;  but  that 
this  substance  was  not  demonstrated  by  the  injection  exjjeriments 
of  Starling. 

Under  all  circumstances  the  injection  oi  a  sub.stance  day  by 
day  seemed  a  very  ]X)or  substitute  for  the  gradual  secretion  of 
the  living  organs,  and  it  was  only  in  connection  with  the  thyroid 
that  any  real  approach  to  the  functions  of  the  organs  of  internal 
secretion  had  been  attained  b\-  the  injection  of  extracts. 


A   SARCOMA    'rKAXSMriTKI)   BY    .\X    A(;EXT   SEPA- 
R.\r,LI-:  l-ROM  THE  TL'MOR  CEELS. 

Pi:VTOX    ROUS.    M.D. 

J  he  decade  of  work  with  transmissible  neoplasms  has  much 
increased  our  knowledge  of  tumor  behaxior.  and  has  disclosed 
the  existence  of  immunity  proces.ses  directed  against  such 
growths;  but  it  has  scarcely  affected  the  problem  of  ttimor  eti- 
ology. All  investigations  with  the  neoplasms  of  the  rat.  mouse 
and  dog  have  failed  to  bring  to  ligjit  tlieir  cause.  ancMhev  can 
still  be  transmitted  only  by  transi)lanting  the  living  cells.  The 
present  instance  is  the  first  in  which  it  has  proved  possible  to 
sei'arate  from  tumor  cells  an  agent  that  will  cause  the  disease 
in  new  hosts.  Since  the  importance  of  the  observation  depends 
entirely  on  the  characters  of  the  growth  emploved.  these  will  be 
discussed  in  detail. 


sarcoma  transmitted  by   filterable  virus.  ^ 

Descriptiox  of  the  Tumor. 
(Lantern  slides  and  charts  were  shown  in  ilKtstration.) 

The  original  growth  occurred  in  the  siibcutaneoits  tissue  of 
an  otherwise  healthy  chicken.  The  attempt  to  transplant  it  proved 
successful  and  the  tunmr  has  thus  far  l^ieen  propagated  in  eleven 
consecuti^■e  series  of  fowls.  Histologically  it  consists  of  spindle 
cells,  arranged  in  bundles,  and  supported  by  a  slight  vascular 
framework.  By  means  of  special  stains  intercellular  connective 
tissue  fibrils  can  be  demonstrated :  and  mucinous  ground  sub- 
stance is  sometimes  found.  As  a  rule  the  cells  have  a  well- 
defined  spindle  shape,  but  at  the  edge  of  the  growing  mass  they 
may  be  ovoid  or  polyhedral,  and  only  later  take  up  the  spindle 
form.  The  cell  nucleus  is  vesicular,  and  relatively  large.  Divi- 
sion is  mostly  by  amitosis,  though  mitoses  are  frequent.  Al- 
though the  growth  has  been  transplanted  often,  the  morphologi- 
cal changes  in  it  have  been  relati\-ely  slight.  Mien  iscopically  it 
is  always  a  spindle-celled  sarcoma  or  myxosarcoma. 

In  the  gross  the  tumor  is  usually  firm  and  gristly,  but  it 
may  be  friable,  or  even  gelatinous,  containing  in  the  last  instance 
much  true  mucin.  The  color  of  the  neoplastic  tissue  is  grayish 
or  yellowish  white,  and  the  cut  sm"face  finely  striated.  Enlarge- 
ment of  the  mass  takes  place  both  by  expansion  and  by  active 
invasion  and  destruction  of  the  siu'roimding  tissues.  At  its  cen- 
-ter  coagulation  necrosis,  cyst  formation  or  hemorrhage  are  com- 
monly seen.  The  health  of  the  host  is  at  first  unaffected,  but, 
with  the  continued  growth  of  the  neoplasm,  emaciation  sets  in, 
and  the  fowl  becomes  cold,  weak  and.  for  a  day  or  two  before 
death,  comatose. 

The  growth  which  results  from  an  implantation  of  the  neo- 
plastic tissue  may  remain  local,  but  more  frecjuently  metastasis 
takes  place  from  it.  At  autopsv  the  lungs  may  be  almost  replaced 
by  discrete  gristly  nodules  which  are  found  also  in  the  liver, 
heart,  and  to  a  less  extent  in  the  other  viscera.  The  blood-stream 
is  the  usual  path  of  dissemination,  though  it  may  follow  the 
lymphatics.  Contact  metastasis,  and  a  scattering  of  the  growth 
in  the  serous  cavities  are  both  fref|uent. 
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li  lias  been  i^i  inipnrtance  to  determine  how  metastasis  takes 
place.  The  hisloloj^ical  evidence  for  an  orij^in  of  the  secondary 
no(hiles  throui;h  lodij^ement  and  i^rowth  of  cells  detached  from 
the  primary  mass  is  more  conclnsive  than  with  most  tumors. 
Many  instances  are  met  with  in  which  a  strand  of  the  neoplastic 
tissue  has  penetrated  one  of  the  thin-walled  blood  vessels  and 
proliferated  within  its  lumen.  Such  a  .strand,  bare  of  endothe- 
lium, may  e.xtend  for  a  considerable  distance  in  the  blood  stream. 
A  study  of  early  metastases  indicates  that  they  arise  by  growth 
from  a  small  \essel  occluded  with  tumor  tissue.  1'he  distribu- 
tion of  the  metastases  is  also  such  as  would  indicate  cell-trans- 
I'ortation.  namely,  to  the  lungs  first,  later  to  the  viscera  supplied 
by  the  s}steiuic  circulation.  And  the  transplantal)ility  of  the 
cells  has  been  proxed  by  a  microscopic  examination  of  grafts  of 
the  tumor  tissue  removed  shortly  after  implantation. 

The  fate  of  tumor  grafts  in  the  susceptible  and  immune  host 
is  as  follows:  The  bit  of  neo])lastic  tissue  is  vascularized  within 
three  to  ti\e  days  after  its  introduction  into  a  susceptible  fowl, 
and  its  constituent  neoplastic  cells  survive,  and  proliferate,  giv- 
ing rise,  it  would  seem,  to  all  of  the  resulting  mass.  There  has 
taken  place  a  real  transplantation  of  tissue.  In  a  resistant  host, 
on  the  other  hand,  either  \ascularization  does  not  ensue,  and  the 
graft  dies  from  lack  of  nourishment :  or.  following  \asculariza- 
tion  and  transient  growth,  the  tumor  elements  succumb  in  the 
midst  of  an  accumulation  of  small,  round  cells  histologically 
identical  with  lymphocytes.  The  second  process  is  the  one  ob- 
served during  the  spontaneous  retrogression  of  large  growths, 
which  occurs  not  uncommonly.  The  dwindling  mass  of  living 
tumor  cells  is  surrounded  by  a  zone  of  fibrous  connective  tissue 
and  is  invaded  here  and  there  by  lymphocytes.  All  these  phe- 
n(Miiena  are  similar  to  those  described  for  the  neoplasms  of  mam- 
mals. 

Dr.  James  1).  Murphy  and  I  have  recently  transplanted  the 
growth  into  developing  hens'  eggs,  by  means  of  a  little  window 
in  the  shell,  which  is  afterwards  sealed.  In  the  embrvo,  or  its 
membranes,    the   neoplastic   cells    prolifei-ate  , rapidly   and    form 
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within  the  course  of  a  week  relati\ely  large  discrete  nodules. 
Under  the  microscope  these  consist  of  the  characteristic  spindle 
cells,  growing  in  a  diffuse  mass,  unsurrounded  b}'  cellular  reac- 
tion in  the  host  tissues.  Indeed,  in  the  susceptible  adult  host 
there  is  a  striking  absence  of  cellular  reaction  abottt  the  growing 
tumor. 

Behavior  of  the  Growth  ox  Traxsplaxtatiox. 

The  original  growth  occurred  in  a  pure-bred  Plymouth 
Rock  hen.  and  its  transplantation  was  accomplished  by  the  use 
of  other  indixidtials  of  the  same  stock.  Bits  of  the  growth  were 
implanted  in  the  breast  muscle  Ijy  means  of  a  trochar — a  pro- 
cedure now  the  routine.  For  a  long  time  the  tumor  could  only 
be  propagated  in  fowls  of  the  variety  in  which  it  first  occurred, 
and  e\en  yet  they  are  much  the  best  hosts.  Repeated  inocttlations 
have  been  made  in  birds  of  other  species  and  in  mammals,  but 
always  with  negative  results.  Although  susceptible  normal 
chickens  and  others  with  the  tinnor  have  been  kept  together  in 
close  quarters  for  long  periods,  no  instance  suggesting  a  natural 
infectivity  of  the  disease  has  occurred. 

Repeated  transplantation  has  prodticed  other  changes  in  the 
neoplasm  besides  that  of  overcoming  the  specificity  Avhich  at  first 
limited  its  further  transmission.  The  rate  of  its  growth  has  mtich 
increased :  it  dexelops  in  a  larger  percentage  of  fowls  of  the  sus- 
ceptible variety :  and  it  has  acquired  the  power  to  metastasize. 
The  growth  rate  is  now  extraordinarily  rapid.  A  great  bulging 
mass  reaching  from  clavicle  to  groin,  completely  replacing  the 
muscle  and  much  (^f  the  subctitaneous  tissue,  may  form  in  the 
course  of  three  weeks  after  the  implantation  of  a  graft  two  milli- 
meters in  diameter.  A  majority  of  the  living  cells  in  such  a 
growth  will  be  found  in  i)rocess  of  division.  3*Ietastasis  at  first 
did  not  occtu'.  Then  it  appeared  late,  infrequently,  and  was  lim- 
ited to  a  few  organs.  But  now  it  is  rarely  absent  in  fowls  dying 
of  the  disease,  takes  place  early,  and  may  involve  many  of  the 
viscera. 
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Vounj?  individuals  sliow  themselves  more  susceptible  as 
hosts  for  the  transplanted  j^rowth  than  do  old  ones — a  fact  well 
known  of  the  sarcomata  of  rats  and  mice.  Until  the  tumor  has 
reached  a  diameter  of  three  to  four  centimeters,  it  is  singularly 
dejjendent  for  its  success  on  the  good  physical  condition  of  the 
host.  An  intercurrent  emaciating  illness  may  entirely  check  its 
growth  or  even  cause  it  to  disappear,  tliough  sliould  the  fowl 
later  recover  licaltli  tlie  tnnior  may  return  and  gnnv  rapidly. 
Some  of  the  tumors  of  mammals  exhibit  a  similar  striking  de- 
pendence on  the  condition  dt   the  host. 

Several  tvjjcs  of  resistance  to  the  chicken  tumor  have  Ix^en 
observed,  and  they  are  similar  to  those  already  known  for  the 
transmissil)le  neoplasms  of  other  creatures.  Reference  has  al- 
ready been  made  to  a  resistance  based  on  the  fowl's  race,  and 
one  dependent  on  its  age.  A  natural  resistance  i>  met  with  in 
some  young  fowls  of  the  susceptible  stock.  The  individuals 
manifesting  it  can  1)e  inoculated  again  and  again  without  success, 
I'inallv  there  should  be  mentioned  an  accjuired  resistance  pos- 
sessed by  licalthy  fowls  in  which  a  tumor  has  retrogressed,  pro- 
tecting tliem  against  growili  from  subseciuent  inoculations. 

Till-:  Xati'uk  of  tiik  Ti'.mor. 

Histologically  the  growth  is  a  sarcoma  and  all  the  features 
of  its  behavior  identify  it  as  a  malignant  neoplasm — of  which, 
indeed,  it  may  be  taken  as  a  type  instance.  Our  present  concep- 
tion of  the  typical  malignant  neoi)lasm  is  a  composite  derived 
from  clinical  obserx'ation.  morphological  findings,  and  the  results 
of  transmission  experiments  with  the  tumors  of  animals.  Xo 
growth  which  runs  its  course  in  a  single  indix'idual  can  yield  all 
the  features  of  the  coiuposite.  For,  although  such  a  growth 
may  be  histologically  characteristic,  and  perhaps  metastasizes 
and  produces  a  cachexia  in  the  host,  yet  there  exist  no  data  as  to 
whether,  on  transi)lantation,  it  would  have  exhibited  the  further 
features  of  a  neoplasm.  While  the  transmissible  tumors  are 
easily  tested  on  these  jjoints,  they,  on  the  other  hand,  often  lack 
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in  more  obvious  features,  failing  to  infiltrate  or  to  metastasize. 
It  thus  happens  that  of  the  many  destructive  neoplasms  met  with, 
comparati\'elv  few,  and  these  of  necessity  transplantable,  can 
correspond  at  all  points  with  the  type  picture.  Among  them 
mav  be  mentioned  the  Lewin  carcinoma,  the  Flexner-Jobling 
carcinoma,  and  the  sarcoma  of  the  chicken  here  described. 

Separation  of  an  Agent  Causing  the  Growth. 

]^[uch  of  this  part  of  the  work  has  been  done  in  association 
with  Dr.  James  B.  ]\Iurphy. 

From  a  consideration   of   the   histological    features  of  the 
sarcoma  the  impression  was  obtained  that  its  growth  is  strictly 
dei)endent  on  the  proliferation  of  cells  already  neoplastic.    There 
was  no  reason  to  suppose  that  its  transmission  could  be  accom- 
plished in  another  way  than  by  a  transplantation  of  the  cells.     On 
this  account  no  attempt  was  made  to  separate  out  an  etiological 
asent  from  the  o•ro^vth  until  the  increase  in  its  malignancv  had 
brought  what  seemed  to  be  an  exceptionably   favorable  oppor- 
tunity.    It  was  first  found  that  the  sarcoma  could  be  produced 
in  new  hosts  by  the  injection  of  fluid  obtained  on  passing  through 
ordinary  filter  paper  a  suspension  of  the  ground  tumor  in  salt 
solution.     The  fluid  supernatant  after  long  centrifugalization  of 
a  suspension  also  caused  tumors.     Resort  was  then  had  to  Berke- 
feld  filters  tested  under  the  conditions  of  the  experiment  and 
found  to  hold  back  Bacillus  prodic/iosiis.     Using  a  three  or  four 
per  cent,   suspension  of  the  tumor  in  warm   Ringer's   solution 
se\eral  different  filtrations  were  made.     Relatively  small  amounts 
of  the  resulting  fluid  (0.2  to  0.5  cc.  )  yielded  tumors  in  some  of 
the   susceptible  hosts   inoculated :  in  one   instance  where  larger 
amounts  were  used  (0.5  to  i.o  cc.  )  eighty  per  cent,  of  the  fowls 
developed  growths.      The  sarcomatous  tissue   when  dried   over 
sulphuric  acid  ///  z-acito  retains  its  ability  to  cause  the  growth  in 
new  hosts.     The  characteristic  tumor  has  been  obtained  by  an 
inoculation  of  material  dried  to  a  powder  and  kept  for  twenty- 
seN'en  days  at  room  temperature.     Two  attempts  to  ])ass  through 
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a  Clianil)crlan<l  tiller  the  iv^vm  causini;  the  i;ro\vtli  have  heen 
unsuceesstul.  hut  neitlier  will  withstand  criticism  on  the  technical 
side.  The  nnicinous  const itnents  of  the  {growth  even  when  nnich 
diluted  rapidly  cloi^-  snch  filters. 

The  <;rowths  which  result  ivnm  the  injection  of  dried  tissue 
or  of  a  Berkefeld  filtrate  do  not  differ  histologically  from  such 
as  follow  implantation  of  the  living  sarcc»ma  cells,  hut  they  are 
late  in  appearing  and  a  majority  of  them  grow  slowly.  Many 
eventually  metastasize,  nevertheless,  and  lead  to  the  death  of  the 
host.  Tuiuors  caused  hy  the  injection  of  a  Berkefeld  filtrate 
will  themselves  furnish  material  capahle  of  causing  tumors  after 
Susi)ension  and  filtration. 

ClI.XRACTKR  OF  THE  Ac.ENT. 

l'^'e(|uent  attempts  haxe  heen  made  to  observe  the  agent 
causing  tlie  growth.  Cultures  from  the  li\-ing  tissue  remain 
sterile,  so  far  as  can  be  .seen,  even  when  made  upon  chicken 
blood-agar  or  upon  media  containing  the  vmheated  constituents 
of  Plymouth  Rock  eggs.  Stains,  and  the  examination  of  fresh 
smears  or  of  the  filtrate  witli  the  dark-field  microscope  have  like- 
wise yielded  a  negative  result.  Whatever  the  causative  agent,  it 
is  at  or  beyond  the  limits  of  visil)ility  with  the  microscope.  To 
conclude  that  we  haxe  to  deal  with  a  self -perpetuating  parasitic 
organism  is  natural:  but  the  facts  can  be  well  explained  l)v  sup- 
posing a  chemical  stimulant  elaborated  by  the  neoplastic  cells, 
and  capable  (^f  ])ro(lucing  the  disease  in  a  new'  host.  with,  in  con- 
sequence, a  turtlier  elaboration  of  the  .same  specific  stimulant. 
However,  no  example  can  be  cited  in  support  of  this  hypothesis, 
whereas  there  are  a  number  of  diseases  known  to  be  caused  by 
ultramicro.scopic  organisms. 

SiGXIFIC.WCE  OF  THE  FixoixCS. 

The  ultimate  significance  of  these  findings  is. hardly  to  be 
discussed  at  i)resent.  Perhaps  all  sarcomata,  and  even  all  car- 
cinomata,  will  be  found  to  depend,  like  the  chicken  tumor,  on 
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a  causative  agent  se])arable  irom  the  cells.  Or  perliaps  this 
tumor  will  remain  nnicjue  in  its  etiology.  Only  the  facts  can 
decide.  But  there  is  an  immediate  significance  to  the  findings 
that  is  obvious  and  considerable.  Many  of  the  characters  of  the 
malignant  neoplasm  have  been  taken  to  show  that  such  diseases 
are  dependent  on  disordered  cell-metabolism,  and  wliile  precip- 
itated by  external  factors  often,  are  otherwise  independent  of 
theuL  Yet  here  is  a  growth  with  just  such  characters,  which  can 
be  produced  in  healthy  individuals  by  the  action  of  an  agent 
derived  from  the  neoplastic  cells,  in  a  sense  self-perpetuating, 
and  not  improbably  parasitic.  It  follows  that  the  behavior  of 
malign  tumors  can  no  longer  be  cited  as  evidence  of  their  de- 
pendence on  an  intrinsic  cell-derangement. 

Discussion. 

Dr.  Beebe  :  Idiese  exi)eriments  are  extremely  interesting.  I 
think  we  are  not  yet  in  a- position  to  say  what  they  meaiL  The  fact 
that  many  experiments  of  this  character  have  been  tried  with  the 
other  types  of  transplantable  tumors,  namely,  those  in  rats,  mice 
and  dogs  and  ha\'e  never  given  growth  indicates  that  this  tumor 
in  the  fowl  stands  in  a  class  l)y  itself.  I  believe  that  reports  have 
appeared  showing  that  the  leukemia  in  fowls  which  is  readily 
transferred  may  also  be  transmitted  by  cell-free  filtrates.  We  are 
evidently  dealing  with  a  pathological  process  which  is  unicjue  in 
character.  It  may  be  that  the  techni(|ue  which  has  l)een  empl<^yed 
in  these  other  experiments  has  not  Ijeen  of  the  right  type.  Pos- 
sibly the  temperature  or  the  reaction  of  the  suspended  medium 
has  not  l)een  precisely  right  to  preserve  what  may  prove  to  ])e  a 
fairly  delicate  mechanism  in  transmitting  these  growths,  at  least 
in  cell-free  filtrates. 

If  one  is  very  strongly  inclined  toward  the  parasitic  theory, 
it  is  possible  to  find  in  these  experiments  a  satisfactory  explana- 
tion of  the  process.  It  need  hardly  be  said  that  such  a  position 
must  be  taken  with  a  vast  deal  of  care,  for  this  tumor  is  unique 
in  many  respects,   and  as   far  as  the  experimental  tumors  are 
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<:oncenic(l.  we  have  nothing;  that  e.\actl\'  CDi'rcspniuls  with  it  in 
other  species  of  animals.  One  of  the  most  strikin<(  differences 
is  the  fact  that  this  tnnior  shows  metastases  very  early  in  its 
course  while  the  tumors  transplanted  in  other  animals  mestas- 
tasize  comparatively  late  in  their  development. 

I  should  he  vcrv  much  interested  to  know  more  ahout  this 
matter  than  Dr.  Rous  has  stated,  probahly  more  than  he  is  now 
able  or  willing  to  say:  for  instance,  the  relation  of  temperature 
is  one  of  importance.  1'o  what  degree  may  these  extracts  be 
heated  or  cooled  before  the  peculiar  {|ualities  are  killed?  Would 
it  be  possible  to  give  inoculations  of  such  heated  or  cooled  ex- 
tracts that  in  themselves  would  not  produce  tumor  growth  and  yet 
that  in  themselves  would  not  produce  tumor  growth  and  yet 
would  produce  immunity  to  a  subsequent  implantation  of  living 
tissue.  The  experiments  are  most  interesting  and  suggestive  and 
will  stimulate  cancer  research  in  allied  animal  forms. 

As  rey'ards  the  etioloiiv  of  tumors  in  general,  we  are  not  vet 
able  to  do  more  than  <|uote  the  facts  tbat  have  been  produced 
and  not  proceed  too  (|uickl_\-  to  new  theories. 

Dr.  I.  Levin  :  I  wish  to  say  a  few  words  in  indirect  su])port 
of  Dr.  Rous'  work.  I  applied  the  exact  techif|ue  of  Dr.  Rous'  to 
a  transplantable  sarcoma  of  the  white  rat,  and  the  results  were 
uniformlv  negatixe.  C"onse(|uently  my  filtrate  of  the  sarcoma  did 
not  contain  any  cells  and  I  may  infer  that  Rous'  filtrate  does  not 
contain  any  cells  either.  Apparently  the  tumor  with  which  the 
Doctor  is  dealing  may  be  propagated  without  the  aid  of  the  cells 
of  the  primary  growth. 

But  the  point  that  needs  further  corroboration  is  whether 
Dr.  Rous  induces  in  the  new  host  the  formation  of  a  true  metas- 
tasizing sarcoma  or  of  multiple  granulomata.  I  have  shown  a 
couple  of  years  ago.  that  it  is  extremely  dit^cult  to  differentiate 
these  two  conditions  morphologically.  It  would  be  of  great 
importance  to  inxestigate  whether  by  some  chemical  or  mechan- 
ical stimuli  one  could  not  induce  the  formation  of  similar  multiple 
granulomata  in  the  fowl. 

Dr.  I'Ikld:     1  would  like  to  ask  Dr.  Rous  some  (|uestions  in 
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regard  to  his  use  of  filters.  I  have  had  a  good  deal  of  experience 
dealing  with  filters  of  one  soft  and  another  and  i  liave  not  that 
faith  in  them  that  I  had  when  I  first  started. 

As  I  understood  Dr.  Rous,  he  made  but  one  test  as  to  the 
permeability  of  these  filters  and  that  was  with  regard  to  their 
preventing  bacillus  prodigiosus  from  passing  through.  Now, 
that  is  an  exceeding  large  organism  and  a  filter  that  might  not 
allow  the  passage  of  this  organism  might  be  permeable  to  other 
organisms  and  especially  to  cells  showing  any  degree  of  ameboid 
m^tiorS^ 
(f- ,.'  Another  point,  hnw  long  was  the  Huid  in  contact  with  the 
^-mter?  In  other  words,  how  much  time  was  allowed  to  pass  the 
fluid  through  the  wall  of  the  filter,  also  under  what  pressure? 
It  seems  to  me  that  these  points  should  be  thoroughlv  in\'estig- 
ated  before  one  draws  any  conclusions  whate\er.  We  all  know 
that  the  mere  passage  of  large  ciuantities  of  fluids  through  any 
type  of  filter  does  not  render  them  absolutely  sterile  though  it 
certainly  leaves  only  a  minimum  number  of  cells,  and  in  regard 
to  this  point  the  comparati\e  number  of  takes  in  injected  fowl 
with  the  filtered  and  unfiltered  materials  ought  to  give  one  a  clue. 

Dr.  MacCallum  said  that  Dr.  Rous"  work  seemed  to  have 
an  especially  striking  relation  to  the  \arious  ideas  which  ha\e 
been  expressed  in  recent  years  as  to  the  parasitic  nature  of  tumor 
growths.  Inasmuch  as  certain  infectious  diseases  seem  to  depend 
upon  an  organism  which,  in  some  of  its  stages  can  be  passed 
through  a  Berkefeld  filter,  the  suggestiveness  of  the  results  is 
very  striking. 

It  would  be  interesting,  possibly,  if  Dr.  Rous  would  attempt 
the  stimulation  of  the  growth  of  chicken  tissue  in  vitro  by  the 
addition  of  some  of  this  filtrate  to  the  plasmatic  media. 
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A  CASI-:  Ol"  (iASTKlC  'n-:TAXV.* 

DU.  LARKIX. 

Dr.  I.:irkiii  cxi)rc'sse<l  reii^ret  al  not  iR-inj^'  able  to  i)rcsein  a 
complete  record  of  the  case  as  lie  had  performed  the  auto])sy  the 
day  before. 

The  patient  was  a  hostler,  forty-fonr  years  of  age,  and  was 
taken  ill  two  days  before  death.  While  occupied  in  a  stable,  he 
was  seized  w-ith  a  sharp  \yiun  in  the  abdomen  and  when  help 
arrived,  was  found  stretched  on  the  floor  absolutely  rigid.  His 
head  cinild  be  moved  Init  the  patient  could  not  move  his  legs.  He 
was  semi-conscious.  After  three-(|uarters  of  an  hour,  the  stiff- 
ness of  the  legs  and  arms  relaxed  somewhat.  'J'he  patient  re- 
fused to  be  taken  to  the  hospital  and  remained  in  the  stable  until 
four  or  five  o'clock  in  the  afternoon  when  he  was  seized  with 
another  shar])  ])ain  in  his  stomach,  vomited  and  passed  again 
into  a  condition  (jf  general  rigidity;  his  arms  being  gradually 
drawn  up  over  his  head  and  his  legs  becoming  spastic.  About 
eight  o'clock  he  was  again  taken  with  a  similar  seizure,  the  third 
within  a  period  of  twelve  hours,  and  in  that  condition  was  re- 
moved to  St.  Vincent's  Hospital. 

Dr.  Stewart  made  the  diagnosis  of  gastric  tetany.  Patient 
was  pulseless,  had  \ery  slow  respiration,  suffering  from  a  great 
deal  of  resi)iratory  oppression.  After  his  entry  into  the  hospital 
the  period  of  general  spasticity  of  his  abdomen  and  extremities 
\vas  at  times  accompanied  by  severe  pain.  After  four  hours  in 
the  hosi)ital,  he  again  relaxecl  and  during  this  period  of  relaxa- 
tion his  pulse  became  almost  normal,  the  temperature  sub-normal. 
The  abdominal  distress  persisted  during  this  period  of  relaxa- 
tion;  he  became  able  to  speak,  but  not  intelligently,  so  that  they 
were  unable  to  obtain  from  him  an  accurate  statement  as  to  the 
previous  duration  of  his  illness.  After  six  hours  in  the  hospital, 
he  was  again  seized  wnth  another  and  fatal  attack,  accompanied 
by  great  respiratory  depression.  After  an  hour  and  a  quarter, 
there  being  no  relaxation  of  the  muscles,  he  died  apparently  from 
asphyxia. 

^Presented  at   the  January   meeting  of  the  X.  Y.   Pathological   Society. 
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The  autopsy  showed  a  condition  perhaps  famihar  to  only 
some  of  the  persons  present.  The  stomach  contained  4V12  Hters 
of  fluid.  The  musculature  of  the  stomach  is  very  much  thickened, 
especially  along"  the  anterior  horder,  although  there  is  no  evidence 
of  change  in  the  mucous  memhrane.  This  thickening  was  not 
due  entirely  to  oedema  1mt  rather  to  muscular  hypertrophy  and 
increased  connective  tissue  growth  in  the  sub-mucosa.  At 
the  pyloric  end  of  the  stomach,  there  was  an  old  ulcer  which  had 
led  to  very  marked  constriction  of  the  pyloric  opening.  The 
oesphagus  was  longer  than  normal  and  the  position  of  the  stom- 
ach in  the  body  was  not  the  normal  one.  Adhesions  to  the 
transverse  colon  and  a  long  band  from  the  great  omentum  to  the 
tip  of  the  bladder  pulled  the  stomach  over  from  its  ordinary 
position.  The  parathyroid  glands  in  this  case  had  not  yet  been 
dissected  out  and  Dr.  Larkin  said  that  if  they  were  found  tr? 
show  lesions,  he  would  report  upon  them  at  a  later  date. 


PRIAIARY    LYMPHOSARCOMA    OF    THE    STOMACH. 

DR.   LARKIX. 

Dr.  Larkin  presented  a  case  of  lymphosarcoma  of  the  stom- 
ach with  Ivmphocytosis.  The  specimen  was  from  a  man  fifty-four 
years  of  age,  who  had  been  under  observation  for  a  period  of 
two  months.  Previous  history  was  that  oi  secondary  anaemia, 
which  had  been  progressive.  There  had  l^een  numerous  blood 
examinations  and  before  entering  the  Post-Graduate  Hospital, 
the  diagnosis  of  Leukaemia  had  been  made,  but  was  subsequently 
nullified.  The  symptoms  at  that  time  were  those  of  an  advanced 
secondary  anaemia.  The  first  evidence  of  local  disease  was  a 
sharp  pain  in  the  epigrastric  region,  which  from  time  to  time 
grew  worse,  but  there  was  no  vomiting  throughout  the  illness. 
About  ten  days  before  death,  which  occurred  rather  suddenly, 
a  small  lump  appeared  in  the  neck  and  another  lump  in  the  in- 
guinal region  (in  the  left  side.     The  glandular  enlargement  in  the 
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neck  was  retiiox'ed  and  showed  microscopically  an  ordinary 
lymphatic  hyperplasia. 

After  havint,'  been  in  the  hospital  two  months,  the  patient 
while  i^oiniL;'  t<>  the  laxatory  was  seized  with  sharp  ])ain.  The 
next  mornin^t;-  the  abdomen  became  markedly  distended.  There 
was  fre(|nent  \-omitin.i;"  and  watery  stools  which  were  tinged  with 
fresh  blood.  He  died  twelve  honrs  after  the  beginning  of  his 
sharp  ])ain. 

'i'he  sj'ecimen  presented  is  unusual.  Looking  into  the 
stomach,  one  finds  a  \ery  large  ulcer  which  is  perforated  pos- 
teriorly into  the  lesser  peritoneal  sac.  Along  the  greater  curva- 
ture of  the  stomach  there  is  found  a  flatter  ulceration,  the  base 
of  which  is  hard  and  about  which  the  mucous  membrane  is 
raised.  Ihere  are  other  depressions  further  back,  as  well  as 
some  smaller  masses.  If  one  compares  the  anterior  border  of 
the  stomach  with  this  large  area,  one  finds  great  thickening  of 
the  mucous  membrane.  There  is  adhesion  of  the  posterior  ])art 
of  the  stomach  with  the  pancreas  which  is  e(iually  involved  in 
the  growth.  There  is  enlargement  of  the  post-aortic  lymphatic 
chain  as  far  as  the  pelxis.  resulting  in  compression  of  the  aorta. 
The  spleen  is  the  seat  of  numerous  smaller  and  larger  masses, 
some  of  which  haxe  begun  to  undergo  necrosis.  The  mass  in 
the  i)el\is.  al(»ng  the  iliac  vessels,  gives  the  general  picture  of 
]\"m])homa  or  lymphosarcoma. 

The  character  of  the  lymphnodes.  stomach,  metastasis  in  the 
li\er  and  the  tumor  itself  is  identical  microscopically,  the  pre- 
dominating type  of  cell  being  the  lymphocytic ;  but  one  finds  also 
some  pyramidal  cells  and.  in  places,  a  large  amount  of  hyaline 
stroma.  The  specimen  is  of  some  rarity,  because  of  the  position 
of  the  tumor. 
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DISSECTING  ANEURISM  OE  THE  AORTA. 

CYRUS   FIELD,    M.D. 

Dr.  Field  presented  a  specimen  from  a  case  of  a  colored 
man,  68  years  of  age.  who  entered  Bellevue  Hospital  in  the  serv- 
ice of  Dr.  Alexander  Laml^ert  and  died  with  a  diagnosis  of 
broncho-pneumonia  and  probable  malignant  endocarditis.  The 
interesting  feature  of  the  case  relates  to  the  aorta. 

On  opening  what  was  first  taken  to  be  the  aorta,  it  was 
found  that  one  entered  a  large  arterial  trunk  lying  to  the  right 
of  the  true  aorta,  and  running  parallel  witli  it  to  its  bifurcation. 
It  was  thought  at  first  that  one  might  l)e  dealing  with  a  case  of 
double  aorta  ;  but  further  dissection  showed  that  it  was  a  dissect- 
ing aneurism.  At  a  point  in  the  aorta  2  cm.  below  the  right  sub- 
clavian, there  is  a  circular  opening  2  cm.  in  diameter  in  the  aortic 
wall,  leading  into  an  aneurysmal  tube,  the  internal  surface  of 
which  is  perfectly  smooth  and  glistening,  and  whicli  has  the  ap- 
pearance of  a  large  arterial  trunk.  Passing  downward,  the  tube 
divides  and  follows  both  common  iliacs,  and  the  external  iliacs 
beyond  the  inguinal  canal.  The  right  renal  artery  is  given  ofif 
from  the  true  aorta ;  as  it  passes  through  the  aneurysmal  sac  a 
porti(Mi  of  its  wall  has  been  eroded,  so  that  there  is  an  opening 
from  the  sac  into  tliis  renal  artery.  The  right  kidney,  therefore, 
derives  its  blood  from  Ixith  the  circulation  in  the  aneurysmal  sac 
and  the  circulation  in  the  aorta.  That  there  was  a  free  circula- 
tion within  the  aneurysmal  system  is  shown  by  the  absence  of 
clot  either  in  the  main  trunk  of  the  aneurysmal  sac  or  in  any  of 
its  branches. 

During  life  the  patient  gave  no  symptoms  referable  to  such 
condition.  It  is  interesting  to  note  that  in  this  case  the  Wasser- 
man  reaction  was  negative. 

Discussion. 

Dr.  M.\cCallum  showed  some  drawings  to  illustrate  dis- 
secting aneurisms,  one  of  which  was  very  similar  indeed  to  the 
one  shown  bv  Dr.  Eield. 
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I.    II.    LAUKIX.    M.D. 
LiroMA   OF    Pl-KTRAL   CaVITV. 

I  have  two  interestint;-  specimens  to  present  to  the  Society. 
The  lirst  <»ne  is  a  rather  unusual  case  of  tumor  of  the  pleural 
cavitv.  a  Lipoma.  Tlie  patient  was  a  man  about  54  years  of  age, 
who  had  a  numl)cr  of  sinuses  around  the  rectum  for  which  he 
had  l)cen  operated  on  several  times — in  the  Mount  Sinai  Hospi- 
tal, in  the  Xew  York  Hosi)ital  and  in  Ikdlevue  Hospital;  he 
hnallv  arrived  at  St.  i-'rancis  Hospital,  where  he  was  operated 
on  as^ain  and  where  he  remained  for  a  period  of  about  two 
months.  There  were  a  numl)er  of  deep  sinuses  and  old  scars  of 
former  operations,  and  with  a  probe  one  could  pass  readily  down 
through  the  sinus  far  into  the  glutei,  so  that  there  was  a  constant 
absorption  of  pus  and  a  constant  febrile  temperature  for  the 
period  during  which  he  was  in  the  hospital.  He  finally  grew 
markedlv  emaciated  and  died.  The  condition  at  the  time  of 
autopsv  was  rather  interesting.  After  removing  the  chest  wall 
it  was  found  that  the  left  lung  overlapped  the  right,  so  that  the 
entire  anterior  mediastinum  could  not  l)e  .seen.  Thinking  that 
perhaps  fluid  had  pressed  the  lung  over  on  the  left  side.  I  put 
mv  hand  down,  and  in  doing  so  found  no  fluid,  but  a  tumor 
which  lay  in  the  pleural  cavity. 

The  tumor  after  hardening  does  not  present  the  size  that  it 
did  on  removal.  It  is  a  lobulated  mass,  which  flanges  over  the 
diaphragm  along  the  line  of  its  attachment  to  the  ribs.  The  ap- 
pearance is  typically  that  of  a  lipoma,  and  this  diagnosis  is  con- 
firmed bv  microscopic  examination.  It  does  not,  however,  give 
the  appearance  of  ordinary  fat,  but  is  a  more  solid  mass,  the 
capsule  of  which  is  traversed  by  small  bl(^od  vessels. 

The  tumor  is  not  so  very  interesting  as  a  lipoma,  because 
lipomata  are  of  fre(|uent  occurrence.  My  experience  with  lipo- 
mata  in  general  has  been  limited  mostly  to  those  occurring  within 
the  abdominal  cavity.  I  have  records  of  two  or  three  lipomata 
in  the  gastro-colic  omenum.    They  are  very  Jarge  and  cause  a 
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great  deal  of  disturbance.  But  I  have  at  least,  in  looking  over 
my  notes,  two  cases  of  lipomata  of  the  retroperitoneal  region 
around  the  aorta  in  the  neighborhood  of  the  ccfiliac  axis.  In  go- 
ing over  the  literature  of  tumors  of  the  diaphragm,  I  have  been 
able  to  find  the  record  of  but  one  case  of  lipoma  of  the  dia- 
phragm. That  is  a  case  which  was  published  by  Strieker  in  a 
small  memorial,  which  was  afterwards  pul^lished  in  one  of  the 
early  editions  of  Virchow's  Archives.  That  is  the  only  reference 
I  can  find  of  a  lipoma  of  the  diaphragm.  In  fact,  in  looking 
over  the  literature  for  tumors  of  the  diaphragm,  one  is  amazed 
at  the  rarity  of  tumors  in  this  part  of  the  body.  The  tumor  that 
is  reported  by  Strieker  is  more  of  a  microscopic  find.  He  gives 
the  dimensions  of  the  tumor  as  measuring  about  2  cm.  in  diam- 
eter. The  microscopic  examination  proved  it  to  be  a  strictly 
fatt}'  tumor. 

A  Case  of  Ludvvig's  Angina. 

This  specimen  was  taken  from  a  doctor  on  one  of  the  Ital- 
ian liners.  He  was  a  man  of  about  155  pounds,  and  Avas  said 
by  his  brother  surgeons  to  have  been  perfectly  well  until  about 
three  days  after  leaving  the  Italian  shore,  when  he  began  to 
have  sore  throat.  This  condition  became  rapidly  worse,  in  spite 
of  treatment.  They  had  noticed  that  there  was  oedema  of  the 
glottis  and  of  the  soft  tissues  of  the  pharnyx ;  and  after  four 
days  the  condition  of  the  individual  had  become  so  serious  that 
tracheotomy  was  performed ;  this  seemed  to  relieve  him  at  first, 
but  with  the  general  swelling  of  the  neck  region  and  anterior 
part  of  the  chest  the  respiration  became  markedly  embarrassed, 
so  that  the  tracheotomy  seemed  to  fail.  They  then  removed  the 
tracheotomy  tube  and  passed  a  long  tube  down  to  the  bifurca- 
tion of  the  bronchi  in  the  hope  of  giving  him  more  air,  and  that 
seemed  to  relieve  him  more  and  more.  As  they  were  nearing 
New  York  the  individual  commenced  to  get  more  markedly  dis- 
turbed, the  oedema  increased,  and  he  died  just  as  he  was  coming 
into  the  harbor. 

At  the  autopsy  the  contour  of  the  neck  was  entirely  ob- 
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sciired.  so  «i;reat  was  llic  swellini;-.  The  swelling  came  up  to  tlie 
ears  and  (edematous.  l)rawny  indurated  masses  extended  from 
what  appeared  to  be  his  jaw  down  to  Ixiili  shoulders,  stoj^ping 
short  just  at  the  deltoid  muscle,  so  that  tlie  contrast  betw'een  his 
head  and  the  upi)er  ])art  of  his  chest  was  truly  remarkable.  The 
specimen  which  T  ])resent  here  to-night  was  obtained  with  a 
great  deal  of  difficulty;  one  can  see  that  the  tissues  show  more 
or  less  brawny  induration.  Xo  foci  of  pus  were  present;  even 
wdien  we  dissected  well  into  the  axilla  there  was  no  suppuration. 
There  was  simply  a  deei).  brawny,  hard  indurated  tissue.  There 
is  not  so  much  exudatixe  intlammation  as  one  would  expect  to 
find  in  such  a  dire  condition.  There  is  a  still  persisting  cedema 
of  the  glottis  mostly  on  one  side,  but  acting  as  a  valve. 

The  specimen  here  presents  all  the  e\-idences  of  an  ordinary 
diffuse  cellulitis  of  the  ui)per  i)art  of  the  neck.  The  bacteriology 
of  this  specimen  does  not  gi\-e  us  any  dehnite  clue.  The  ordi- 
nary .streptococcus  has  been  isolated  from  this  specimen  in  \n\VQ 
culture.  The  etiology  of  the  condition  is  somewhat  mixed  up 
and  no  particular  organism  has  as  yet  l)een  a.ssociated  with  this 
particular  lesion.  The  specimen  is  rather  an  unusual  one  on 
account  of  the  tremendous  amount  of  swelling  and  also  on  ac- 
count of  the  condition  of  diffuse  cellular  infiltration.  The  micro- 
scopic examination  of  parts  of  this  tissue  here  shows  the  ordi- 
nary evidences  of  a  diffuse  cellulitis  of  the  neck. 

Dr.  P.\ppeniieimer  asked  Dr.  Larkin,  in  reference  to  the 
first  case  presented,  whether  the  fat  cells  were  of  the  adult  or 
eml)r}-onic  ty]:)e? 

Dr.  D.vrkix  replied  that  the}-  were  mostly  of  the  small  em- 
bryonic t}i)e  and  not  adult  fat  cells. 


TWO  CASES  OF  CARDIAC  AXOAIALIES. 

OTTO   SCHULTZE,    M.D. 

Cor  triloculare  hi-auriculavc:  Specimen  was  obtained  from 
a  child  aljout  four  months  old,  of  whom  no  history  could  be 
obtained.  The  heart  has  two  auricles,  which  are  completely  sep- 
arated one  from  the  other,  and  a  single  ventricle  giving  origin 
to  aorta  and  pulmonary  artery,  which  are  separated  by  a  short 
septum  derived  from  the  one  dividing  the  common  arterial  trunk 
into  aorta  and  pulmonary  artery.  The  lumen  of  the  aorta  is 
larger  than  tliat  of  the  pulmonary  artery.  The  brain  was  almost 
completely  anemic  and  the  lungs  congested. 

Cor  triloculare  hi-vcutricularc :  This  specimen  was  obtained 
from  a  female,  22  years  of  age;  55  inches  in  length,  weighing 
probably  75  pounds.  She  was  well  developed,  and  had  a  perfect 
form,  with  the  exception  that  the  lower  limbs  were  of  the  male 
type.  When  the  knees  were  brought  together  there  was  a  larger 
space  between  the  thighs  and  calves  than  in  the  normal  female. 
There  was  hair  upon  the  cheeks  and  a  few  upon  the  upper  lip. 
Hair  in  axilla  was  very  scanty.  Hair  on  legs  and  about  peri- 
toneum and  arms.  Contour  of  neck  and  shoulders  rectangular. 
Shoulders  were  small  and  rounded. 

At  autopsy  the  heart  was  found  completely  contracted.  Tra- 
chea and  bronchi  were  filled  with  blood.  The  source  of  the  hem- 
orrhage was  traced  to  the  right  lung,  on  sectioning  which  the 
superior  liranch  of  the  pulmonary  arter}',  (n'er  one-half  inch  in 
width,  presented  a  parietal  thrombus  with  open  lumen  extending 
as  far  as  the  main  trunk.  The  i)ulmonary  artery  and  its  branches 
were  greatly  enlarged — nearly  three  times  the  size  of  the  aorta 
— and  at  the  entrance  to  each  lung  there  were  large  aneurysmal 
distentions  which  extended  into  the  smaller  branches.  The  main 
trunk  of  the  pulmonary  presented  a  thin  wall,  the  branches  nu- 
merous placiues  yellowish  in  color  and  thickened,  without  infil- 
tration of  lime  salts.  The  hemorrhage  had  evidently  proceeded 
from  the  rupture  of  a  branch  of  the  pulmonary  artery  into  the 
right  Ijronchus.     The  heart  was  verv  much  enlarged,  the  right 
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A'ciUriclc  and  auric-le  beini^'  i)\'er  lliruc  times  the  size  oi  the  left 
\enlricle  and  auricle.  There  is  a  single  auricle  into  which  open 
superior  and  inferior  \ena  ca\a.  coronary  sinus  and  right  and 
left  pulmonary  \eins.  There  is  an  indication  of  a  septum  be- 
tween the  miti\'d  and  tricuspid  orihces. 

The  histor\-  of  the  case  is  as  follows.  The  deceased  was 
l)erfectl\-  well,  with  the  exception  of  dyspn(ca  on  exertion.  On 
leaxing-  for  work  in  the  niornint;-,  she  collapsed  in  the  areaway  of 
her  home,  w  ith  a  copious  hemorrhage  from  the  mouth.  It  was 
stated  that  a  year  or  so  ago,  while  living  in  Chicago,  she  had 
been  examined  b}-  a  large  number  of  doctors  in  a  clinic,  who 
told  her  that  she  liad  a  musical  heart. 


STUDIES  OX   LMML'X1T\'   IX   CAXCERS   OF  THE 

WHITE  RAT:  THE  SIGNIFICANCE  OF 

ATHREPSIA.* 

I.    LE\IX.    M.n.,    AXD   M.   J.    SITTENFIELD,    M.D. 

(  I-'rom   tiK'    Department   of   Patlidlogy  of   Columbia  Universitj-.) 

In  a  i)re\ious  communication  one  of  the  present  writers^ 
indicated  the  fact  that  the  result  t^f  tumor  implantation  is  deter- 
mined by  two  factors:  first,  whether  or  not  the  implanted  tu- 
mor becomes  ingrafted:  and.  second,  on  the  rate  of  its  growth 
if  ingrafted. 

The  mechanism  of  the  ingrafting  is  common  to  tumor  and 
to  normal  tissue.  On  the  other  hand,  the  ultimate  fate  and  char- 
acter of  the  graft  depends  on  the  rate  of  growth  of  the  im- 
planted tissue. 

The  rate  of  growth  of  an  imj)lanted  tumor  and  with  it  the 
ultimate  character  of  the  tumor  depends  upon  an  interaction 
between  the  power  of  jjroliferation  of  the  tumor  cell  and  the 

*Concluctecl  at  tlie  expense  of  the  Geo.   Crocker   Special   Research   Fund. 
'Levix,  I.:    Jouni.  I-.xf.  Med..  iQio.  xii.  594. 
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resistance  of  the  host.  The  mere  grafting  of  the  tumor  is  in- 
dependent of  the  phenomenon  of  cancer  immunity. 

A  great  deal  of  confusion  and  controversy  that  exists  in  the 
attempted  analysis  of  the  results  of  the  work  on  cancer  immu- 
nity is  caused  by  this  lack  of  appreciation  of  the  co-existence  of 
the  two  factors  determining  the  outcome  of  the  tumor  implan- 
taticMi.  It  seemed,  therefore,  desirable  to  undertake  a  revision 
of  the  work  on  cancer  immunity. 

The  most  popular  and  most  generally  accepted  theory  of 
cancer  immunity  is  the  one  ad\'anced  by  Ehrlich  and  commonly 
designated  the  athrc/^sia  hypothesis.  It  is  based  on  the  follow- 
ing considerations: 

Immunit}-  or  resistance  of  the  host  to  the  growth  of  an 
inoculal)le  cancer  is  not  specific  in  its  character,  and  an  animal 
immune  against  carcinoma  will  be  also  immune  against  sarcoma. 
The  methods  used  to  induce  an  artificial  immunization  are,  like- 
wise, not  specific.  When  a  cancer  of  low  virulence  is  inoculated 
into  and  absorbed  by  the  host,  the  latter  is  immune  in  the  ma- 
jority of  cases  against  subsequent  inoculation  of  any  of  the  most 
virulent  cancers.  This  non-specific  character  of  cancer  immunity 
Ehrlich  designates  by  the  name  of  paiiinniiunify. 

According  to  Ehrlich,  as  well  as  most  of  the  in\-estigators 
on  the  sul)ject,  an  artificial  immunity  may  be  induced  only  by 
treatment  with  living  cells.  Growth  of  inoculated  cancers,  on 
the  other  hand,  is  also  due  to  cell  activity.  Ehrlich  contends  that 
the  growth  of  a  cancer  indicates  that  the  tumor  cells  possess  a 
great  a\'idity  for  a  certain  specific  food  within  the  organism  of 
the  host.  When  cancer  fails  to  grow,  then  either  the  organism 
of  the  host  does  not  possess  the  necessary  specific  food  or  else 
the  a^■idity  of  the  cancer  for  this  food  is  not  strong  enough  to 
deprive  the  normal  tissue  cells  of  it.  When  the  organism  of  the 
host  is  immunized  by  treatment  with  a  cell  emulsion,  these  cells 
bind  the  specific  food,  and  consequently  the  cancer  cells  inocu- 
lated sul)se(|uently  do  not  find  the  necessary  nourishment  and 
die.  Immunity  then  to  cancer  growth  consists  in  the  lack  of 
iood-afJircpsia. 
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The  experimental  e\i(lence  adduced  l)y  l^lirlicli  in  support 
of  his  theory  consists  in  the  so-called  Zuj-ZiUj  Trans/^lanfatiotis, 
sccmid  iitt)ciilali()ii  on  a  linitor  bcariiuj  animal  and  inoculation  of 
an  emulsion  consistiuj/  of  f7<''o  tumors  (carcinoma  and  sarcoma). 

In  the  ])resent  in\estij>"ation  a  separate  detailed  study  was 
made  of  each  of  the  ahox-e-mentioned  e\])erimental  proofs,  and 
in  the  followini;"  i)a.i;"es  each  of  llieni  will  he  considered  sepa- 
rately, h'or  the  ])rcsenl  inNcsti.n^ation  rats  and  mice  ^yere  used, 
and  in  all  ti\e  different  tumors  ser\cd  for  the  experiments.  Two 
of  these  were  rat  tumors;  an  exlremel)-  \irulent  Ehrlich  sar- 
coma, and  tlie  hdexner-Johliui^-  carcinoma  which  is  not  as  \iru- 
lent  as  the  former.  The  three  mice  tumors  used  were  Khrlich's 
carcinoma  of  the  mouse  (  Xo.  33),  Bash  ford's  carcinoma  of  the 
mouse  (  Xo.  2"/)  and  Ehrlich's  sarcoma  of  the  mouse.  The  last- 
named  was  the  most  \irulent  of  the  mice  tumors. 


P.VXI.MM  L'XITV. 

Ehrlich  did  not  consider  the  phenomenon  of  ])animmunity 
a  direct  proof  of  athrepsia,  hut  there  must  undouhtedly  he  a  cer- 
tain relationshij)  hctween  the  t;eneral  non-specific  character  of 
the  former  and  athrepsia,  which  is  merely  a  phase  in  intracellular 
nutrition.  Indeed,  if  athrei)sia  is  to  have  a  general  application, 
it  must  he  capahle  of  explaining  the  conditions  of  i)animnumity 
against  the  different  tumors  used  in  this  research,  and  it  luay  he 
stated  that,  in  a  general  way,  the  fact  of  i)animmunitv  was  found 
to  be  correct  for  the  majority  of  cases.  But  there  were  factors 
observed  in  the  course  of  these  experiments  which  cannot  be 
ex])lained  on  the  basis  of  the  theory  of  athrepsia.  Of  such  ex- 
periments tlie  following  instances  may  be  cited: 

I'.xf^criiiiciit  I. — Twenty-nine  rats  which  had  l)cen  previous!}-  iminunized 
against  an  inoculation  of  a  rat  carcinoma  (Fle.xner-Jobling).  were  inoculated 
four  weeks  later  with  a  rat  sarcoma  (Ehrlich);  of  these  rats,  2t,  remained 
immune  and  only  6  rats,  or  20  per  cent,  of  the  inoculated  animals,  grew  the 
tumor,  while  of  20  control  rats  17,  or  85  per  cent.,  took' the  tumor. 
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Of  these  two  tumors  the  Flexner-JobHng-  carcinoma  grows 
much  slower  than  the  Ehrhch  rat  sarcoma  and  does  not  reach 
so  large  a  size.  Consequently  the  former  tumor  has  less  avidity 
for  the  specific  food  than  the  sarcoma,  and  does  not,  according 
to  the  Ehrlich  theory,  use  up  all  this  food  of  the  host.  There- 
fore a  sufficient  amount  of  specific  food  should  be  left  for  the 
subsequently  inoculated  sarcoma  cells,  and  it  should  be  possible 
to  inoculate  the  latter  successfully  in  all  the  treated  animals. 

The  following  experiment  shows  again  that  all  the  facts  of 
panimmunity  cannot  be  explained  on  the  basis  of  athrepsia : 

Expcriiiieiif  2. — Twenty  rats  were  inoculated  with  a  mouse  sarcoma,  and 
four  weeks  later  when  the  grafts  were  completely  absorbed  w^ere  inoculated 
with  a  rat  sarcoma.  Of  the  15  rats  which  survived  at  the  last  examination 
the  tumor  grew  in  only  2.  This  show-s  13  per  cent,  takes,  while  in  the  20 
control  aniiuals  the  tumor  took  in  go  per  cent. 

It  will  be  shown  later  that,  according  to  the  theory  of  ath- 
repsia, the  cells  of  a  mouse  tumor  are  unable  to  anchor  the  spe- 
cific food  of  the  rat.  C()nse(|uentl}-  the  specific  food  needed  for 
the  success  of  the  inoculation  of  a  rat  sarcoma  should  exist  in 
the  sar^.e  quantity  in  the  rats  treated  with  mouse  sarcoma  as  in 
the  control  animals ;  still  the  rats  treated  with  mouse  tissue  were 
immune  to  the  inoculation  of  the  rat  tumor.  The  fact  that  it  is 
possible  to  immunize  a  rat  with  mouse  tissue  and  vice-versa  was 
previously  observed  l)v  Carl  Lewin  and  by  one  of  the  present 
writers. 

Another  factor  obser\'e(l  in  the  course  of  these  experiments 
on  panimmunity,  which  is  of  great  importance  in  the  considera- 
\\o\\  of  the  significance  of  athrepsia,  consists  in  the  following: 
whenexer  a  tumor  succeeds  in  growing  in  one  of  the  previously 
treated  animals,  it  attains  the  same  size  and  \irulence  as  in  the 
control  animals. 

1  his  plienomenon  indicates  that  panimmunity  with  its  non- 
specific character  is  in  realitv  an  imnumity  to  tissue  grafting. 
On  the  other  hand,  when  the  cancer  cells  are  ingrafted,  such  pre- 
liminary treatment  of  the  animals  with  living  tissue,  as  is  used 
in  experiments  on  panimmunity,   does  not   exert   any  influence 
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whatsoever  on  the  sul)se(|ueiU  growth  or  virulence  of  the  devel- 
opint;-  tumor.  The  truth  of  this  assertion  is  also  evident  from 
the  fact  that  no  immunization  witli  livinL;-  tissue  is  successful  if 
it  is  done  sul)se(|uently  to  the  inoculation  of  the  tumor. 

The  experiments  of  Rous-  with  inoculation  of  emhryonic 
tissue  show  that  bv  the  same  method  an  animal  may  be  immun- 
ized against  grafting  of  embryonic  cells.  The  ])animmunity  is 
in  rcalitv  an  immunitx'  against  imjjlantation  of  tissue.  But  since 
in  all  experimental  cancer  work  with  the  inoculable  tumors  the 
first  step  alwavs  consists  in  the  inoculation  of  a  piece  of  the  tu- 
mor, such  tissue  immunity  obscures  the  actual  immunity  to  the 
growth  and  devel()])ment  of  the  cancer. 

ZiG-Z.\G  Traxsplaxtatiox.s. 

This  phenomenon  which  ser\ed  as  the  main  experimental 
basis  for  the  formation  of  the  theory  of  athrepsia  consists  in 
the  following :  When  a  mouse  sarcoma  is  inoculated  into  a  rat 
it  grows  there  normally  for  about  8  or  lo  days,  then  ceases  to 
grow  and  is  absorbed.  But  if  before  the  absorption  takes  place 
the  nodule  is  removed  from  the  rat  and  transferred  to  a  mouse, 
it  continues  to  grow  normally  and  may  be  subsequently  trans- 
ferred to  another  rat.  where  it  will  grow  for  about  8  days  and 
so  on. 

Ehrlich  explains  the  result  of  these  experiments  by  the  sup- 
position that  tumor  cells,  in  order  to  proliferate,  must  obtain  a 
certain  specific  food  X.  which  they  can  find  only  in  an  animal 
of  the  same  species  as  that  from  which  the  tumor  cells  have 
come.  Cells  of  a  mouse  tumor  inoculated  into  a  rat  proliferate 
for  a  few  days,  as  long  as  the  food  X,  which  they  brought  over 
from  the  mouse,  lasts.  When  this  is  used  up,  they  do  not  find  this 
specific  food  in  the  rat  and  cease  to  grow,  but  grow  again  when 
transferred  to  a  mouse,  where  they  find  this  specific  food  X.  On 
the  basis  of  this  supposition  Ehrlich  created  the  general  theory 
that  whenever  cancer  cells  fail  to  proliferate,  it  means  that  they 

'Rous :    Jouni.  Exf.  Med.,  1910,  xii,  344. 
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fail  to  obtain  the  tO(^(l  X.  either  l)ecaiise  the  normal  body  cells 
have  greater  avidity  to  this  food  than  the  cancer  cells,  or  else 
the  cells  with  which  the  animals  were  immunized  anchored  all 
the  specific  food  and  the  cancer  cells  inoculated  subsequently 
could  not  obtain  it. 

The  experiments  of  Zig-Zag  Transplantation  were  under- 
taken bv  the  writers  on  all  the  tumors  used  in  this  investigation. 

In  the  course  of  these  experiments  certain  facts  were  ob- 
served which  indicate  that  athrepsia  cannot  elucidate  all  the  phe- 
nomena observed  with  Zig-Zag  Trans]jlantations. 

The  inc:>culation  of  the  rat  sarcoma  and  rat  carcinoma  inff5 
mice  and  of  the  Ehrlich's  mouse  carcinoma  into  rats  uniformly 
produce  small  nodules  in  the  host  of  different  species,  \\dien 
these  nodules  were  re-transferred  into  animals  of  the  species, 
from  which  the  original  tumors  were  derived,  for  instance  when 
a  rat  sarcoma  was  re-transplanted  from  a  mouse  into  a  rat.  not 
a  single  good  tumor  growth  could  be  produced  In'  any  of  the 
three  above-mentioned  tumors. 

With  Ehrlich's  mouse  sarcoma  and  Bashford's  mouse  car- 
cinoma the  results  of  the  experiments  appeared  to  be  more  suc- 
cessful. /*.  c.  when  a  ncxlule  of  the  mouse  sarcoma  or  carcinoma 
after  a  sojourn  of  8  to  lo  days  in  a  rat  was  removed  and  inocu- 
lated into  a  mouse,  it  grew  in  a  certain  number  of  cases  into  a 
good-sized  tumor.  The  number  of  such  successful  inoculations, 
however,  was  much  smaller  than  tlie  number  of  takes  in  control 
animals.  /.  c,  in  animals  that  were  inoculated  witli  tumor  mate- 
rial which  was  taken  directly  from  a  mouse.  While  in  the  for- 
mer the  per  cent,  of  takes  was  from  15  to  25.  the  tumors  took 
in  90  per  cent,  in  the  control  animals. 

An  analysis  of  these  experiments  on  Zig-Zag  Transplanta- 
tions shows  that  all  tumors,  or  at  least  all  the  tumors  with  which 
this  investigation  was  conducted  can  be  successfully  grafted  on 
the  phylogenetically  closely  related  animals,  /'.  c,  from  rat  ta 
mouse  and  vice-versa.  The  same  holds  true,  according  to  Rous, 
for  embryonic  tissue.  But  the  ingrafted  cancer  cells  do  not  pro- 
liferate indefinitely  and  become  malignant  in  the  host  of  a  for- 
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fimi  species.  1  lie  explanation  <,n\en  by  IChrlich  of  this  phe- 
nomenon does  not  seem  to  be  a(le(|nate  to  explain  all  the  factors 
in  connecti(»n  with  it.  If  a  mouse  tumor  fails  to  <;ro\v  in  the  rat 
onlv  for  lack  of  specific  food,  then  it  should  retain  its  normal 
virulence  when  re-transferred  into  a  host  of  its  own  species.  But 
experiments  show  that  the  virulence  of  a  mouse  or  rat  tumor  is 
so  diminislied  bv  its  8  to  lo  days'  sojourn  in  a  host  of  a  different 
species  that  it  either  fails  to  take  at  all  when  re-inoculated  into  a 
host  of  its  own  species,  or  else  it  takes  in  a  very  small  percent- 
age. It  is  evident,  then,  that  the  ort^anism  of  the  temporary 
host  has  a  decided  noxious  affect  upon  the  proliferating  activi- 
ties of  the  tumor  cells;  and,  moreover,  while  the  cai)acity  for  in- 
grafting in  an  animal  of  a  foreign  species  is  common  to  all  the 
tumors  studied,  is  non-s])ecific,  the  amount  of  injur\-  sustained 
through  the  sojourn  in  the  foreign  host  is  difterent  with  the 
different  tumors 

SkCOXI)    IXOCI'LATIOX    OX    .\    'flMOR    Bi:.\I'tIXG    AxiM-Vt,. 

IChrlich  maintains  that  animals  on  whom  a  successful  inocu- 
lation of  another  tumor  was  prexiously  made  ap|)eared  to  l)e  im- 
mune against  a  subsetjuent  inoculation,  either  of  the  same  or  an- 
other tumor.  The  o])posite  results  found  by  Hertwig  and  Poll/ 
Gierke,^  and  Borrel.'  he  explains  by  the  fact  that  in  their  ex- 
periments they  used  for  the  primary  inoculations  tumors  of  low 
virulence  and  slow  growth,  while  in  his  experiments  the  animals 
received  for  the  fnst  inoculation  an  extremely  virulent  tumor. 
Only  a  \ery  \irulent  rai)idly  growing  tumor  anchors  all  the  spe- 
cific food  X,  and  consecpiently  makes  the  successful  take  of  the 
sul;se(|uently  inoculated  tumor  impossible.  A  slow-growing  tu- 
mor leaves  a  sufficient  amount  of  the  specific  food  for  the  suc- 
cessful take  of  a  subsecjuent  inoculation. 

'FIf.rtwk;   a.\ii   F'oi.i. :    .Ihlniud.   </.   /\'.   f^rciiss.  .ikud.  </.   U'isscnscli..   1907, 
T.  Ablnjiid.   1. 

'Gierke:    Bctir.  z.  Path,  .liiat.  u.  z.  aUg.  Path..  i(x>8.  .\liii.  7,2s. 

'Rorrel:    Bull,  dc  I'liist.  Pasteur,  1907,  v,  207. 
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Experiments  with  a  double  inoculation  were  conducted  with 
Flexner-Jobling-  rat  carcinoma  and  Ehrlich's  rat  sarcoma.  The 
latter  is  an  extremely  virulent  and  rapidly  growing  tumor  and 
still  a  subsequent  inoculation  of  the  carcinoma  was  just  as  suc- 
cessful on  an  animal  bearing  a  large  sarcoma  as  the  inoculation 
of  the  sarcoma  on  an  animal  with  a  growth  of  carcinoma.  The 
most  plausible  explanation  of  the  discrepancies  in  similar  experi- 
ments of  difTerent  investigators  consists  in  the  different  behavior 
of  the  different  tumor  cells  after  a  successful  grafting.  This 
latter  factor  is  most  e^'ident  in  the  series  of  experiments  with 
an  inoculation  of  an  emulsion  consisting  of  two  tumors. 

Inoculation  of  an  Emulsion  Consisting  of  Two  Tumors. 

Apolant  inoculated  an  emulsion  of  a  carcinoma  and  sar- 
coma into  an  animal  and  developed  a  mixed  tumor  showing  the 
structure  l^oth  of  the  carcinoma  and  sarcoma.  If  one  of  the  tu- 
mors was  originally  more  virulent  than  the  other,  or  its  viru- 
lence was  increased  artificially,  then  the  resulting  growth  showed 
the  structure  of  the  more  virulent  tumor  only.  I*lhrlich  adduces 
the  results  of  this  experiment  as  another  proof  of  the  fact  that 
the  more  virulent  tumor  cells  obtain  all  the  specific  food  of  the 
host,  causing  the  cells  of  the  w^eaker  tumor  to  die  of  starvation. 

These  experiments  were  repeated  with  two  emulsions.  One, 
C(jnsisting  of  the  cells  of  Flexner-Jobling  carcinoma  and  of  Ehr- 
lich's sarcoma  of  the  rat.  was  injected  into  rats;  and  another, 
consisting  of  Bashford's  carcinoma  and  Ehrlich's  mouse  sar- 
coma, was  injected  into  mice.  In  both  instances  the  sarcoma 
was  a  great  deal  more  virulent  than  the  carcinoma.  The  rela- 
tionship in  the  virulence  as  between  Flexner  carcinoma  and  Ehr- 
lich's sarcoma  of  the  rat,  and  Bashford  carcinoma  and  Ehrlich 
sarcoma  of  the  mouse,  is  quite  identical,  but  a  most  surprising- 
difference  was  observed  in  the  results  of  the  two  experiments. 
While  in  the  rats  on  the  injection  of  the  emijlsion  there  devel- 
oped a  mixed  tumor,  showing  the  structure  both  of  carcinoma 
and  sarcoma,  the  tumor  in  the  mice  appeared  to  be  pure  sarcoma. 
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Thus  it  seems  that  ditTerent  tumors  hehave  in  a  (hfferent  manner 
^vhen  intnuhiced  simuhaneously  into  an  orj^^anism. 

Of  all  the  exi)eriments  stated  ahove,  the  Zi.t^-Za,!,^  'Irans- 
plantations  undoulnedly  offer  the  hest  held  for  the  analysis  of 
the  different  phenomena  of  immunity  in  cancer.  The  apparent 
success  of  an  inoculation  of  a  mouse  tumor  into  a  rat  may  mean 
only  the  success  of  the  initial  i4•raftinJ,^  since  a  rat  possesses  a 
congenital  racial  immunity  against  the  growth  of  a  mouse  can- 
cer. Indeed  the  nodule  which  develops  in  the  rat  upon  an  inocu- 
lation of  a  mouse  tumor  never  develops  into  a  large  malignant 
growth.  1'here  is.  consequently,  a  condition  here,  in  which  the 
dual  character  of  the  immunity  to  an  inoculahle  tumor  is  per- 
fectly apparent.  The  rat  is  susceptible  to  the  grafting  of  a 
mou.se  sarcoma,  but  immune  against  its  malignant  development. 

The  success  of  the  grafting  of  the  inoculated  cells  undoubt- 
edly depends  upon  conditions  of  nutrition.  Thus  athrcpsia  may 
serve  to  explain  the  conditions  of  resistance  and  .susceptibility  to 
the  grafting  of  tumor,  as  well  as  tissue,  cells.  The  formation  of 
a  highly  vascularized  stroma  around  the  successfully  ingrafted 
tissue  and  the  lack  of  stroma  formation  in  an  unsuccessful  graft 
(Russell*^)  also  shows  the  importance  of  nutrition  during  this 
phase  of  the  inoculation  of  a  tumor. 

On  the  other  hand,  the  same  experiments  on  Zig-Zag  Trans- 
plantations clearly  indicate  that  differences  in  nutrition  cannot 
explain  the  reason  why,  in  one  successful  tumor  graft,  a  small 
nodule  will  form  which  is  subsequently  absorbed,  while  in  an- 
other the  ncKlule  will  grow  into  a  large  tumor  and  kill  the  ani- 
mal. 

As  stated  above,  this  investigation  has  shown  that  a  lack 
of  specific  food  alone  cannot  explain  the  failure  of  a  mouse  car- 
cinoma or  sarcoma  to  develop  into  a  malignant  tumor  in  the  rat. 
The  organism  of  the  rat  has  a  direct  influence  upon  the  mouse 
tumor,  and  its  virulence  is  greatly  diminished  after  a  sojourn  of 
a  few  days  in  this  animal.     ^Fhe  organism  of  the  rat  had,  con- 

'Rus.sell:      Scientific   Reports   of   the  Imperial   Cancer  Research   Fund, 
1908,  No.  3,  341. 
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sequently.  a  iKjxious  affect  upon  the  proliferating  acti\-ities  of 
the  cells  of  the  mouse  tumor.  It  is  of  great  interest  to  note,  in 
this  connection,  that  upon  an  inoculation  of  these  weakened  cells 
into  another  generation  of  mice  the  normal  virulence  of  the  for- 
mer returns.  The  following  series  of  experiments  illustrates  this 
point : 

Experiment  j. — Twenty  mice  were  inoculated  with  pieces  of  the  Ehrlich 
mouse  sarcoma  taken  from  rats.  Nineteen  mice  survived  at  the  last  exami- 
nation, and  of  these  one  mouse  took  the  tumor,  which  presents  5  per  cent, 
of  takes.  The  tumors  from  this  mouse  was  inoculated  in  20  other  mice  and 
the  tumor  took  in  14  mice,  or  in  70  per  cent. 

It  appears  from  these  experiments  that  a  mouse  tumor 
thr(^ugh  a  sojourn  in  the  rat  reactiuires  the  characteristics  of  a 
spontaneous  tumor.  Namely,  it  takes  in  a  small  percentage  of 
inoculated  animals,  and  this  percentage  increases  in  subsequent 
generations.  But  the  diminution  of  the  \irulence  of  the  tumor 
which  takes  place  in  the  organism  of  the  rat  is  due  to  congenital 
racial  immunity  of  the  latter.  Furthermore,  the  immunity  of 
the  rat  against  mouse  tumor  is  not  due  to  conditions  of  nutrition, 
but  is  accompanied  by  an  active  noxious  influence  of  the  organ- 
ism of  the  rat  on  the  UKJUse  tumor.  Thus  indirect  evidence  is 
brought  forward  through  this  investigation  to  show  that  im- 
munity to  cancer  growth  (Init  not  to  tumor  grafting)  is  caused 
not  by  diff"erences  in  intercellular  nutrition,  but  by  an  active  in- 
hil)itory  influence  of  the  organism  of  the  host  on  the  cancer  cells. 
The  search  for  direct  evidence  and  the  true  nature  of  this  in- 
hibitory influence  is  the  subject  of  our  further  studies  on  im- 
munit}'  in  cancer  of  the  white  rat. 

Discussion. 

Dr.  Rous:  I  have  been  somewhat  interested  in  the  sub- 
ject of  athreptic  immunity,  not  directly,  but  indirectly  through 
some  experiments  done  for  another  purpose. 

Some  two  years  ago  Gay,  working  for  the  Cancer  Fund  at 
Har\-ard,  published  a  paper  on  Immunity  to  Cancer  in  which 
he  dixided  the  growth  of  cancer  into  two  stages — one  pre-meta- 
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Static,  the  (it her  metastatic.  He  said  that  if.  diirinj^  the  pre- 
metastalic  period  a  second  graft  of  tumor  were  made,  the  first 
tumor  fre(|uentlv  retrogressed  and  the  second  usually  failed  to 
dex'elop.  Later,  when  metastasis  was  occurring,  the  course  of 
the  primar\-  tumor  was  not  affected  by  the  second  graft,  and  this, 
too,  grew. 

Interested  h\-  ihc  work.  1  made  some  experiments  wliich 
have  not  vet  been  reported.  The  bdexner-Jobling  adeno-carcin- 
oma  of  the  rat  was  used,  the  same  growth  employed  by  Gay.  My 
results  ,do  not  confirm  his.  They  give,  however,  some  data  on 
the  suliject  of  athrei)tic  immunity.  Here  was  a  large,  rapidly 
growing  tumor  and  one  could  observe  its  influence  on  a  second 
graft.  But  no  influence  was  observed.  Both  in  the  period  l)e- 
fore  metastasis  and  later,  the  .second  graft  grew  with  the  same 
rapidity  as  in  the  control  animal.  These  observations  form  evi- 
dence against  the  current  theory  of  athrepsia.  In  this  ccMinec- 
tion  it  is  to  be  remembered  that  when  the  primary  tumor  is  very 
large,  one  is  dealing  with  a  sick,  emaciated  animal  such  as  one 
would  expect  to  find  a  poor  host  for  new  grafts.  The  failure 
of  .such  grafts  can  certainly  be  explained  from  otlier  points  of 
view  than  that  of  athrepsia. 

Dr.  MacCallum  was  especially  struck  by  the  statement 
that  the  growth  of  pieces  of  mouse  tumor,  after  a  sojourn  in  a 
rat.  when  again  trans])lante(l  to  mice,  showed  a  diminished  per- 
centage of  "takes."  Tliis.  if  true,  seemed  distinctly  opposed  to 
the  athrepsia  idea.  It  might  perhaps  be  thought  that  an  explana- 
tion would  be  found  in  .some  fault  of  technique ;  but  that  seems 
hardly  a  valid  objection,  in  view  of  the  care  that  was  taken  in 
these  experiments.  The  inoculation  of  mixed  emulsions  of  tu- 
mors had  certainly  produced  tlie  luost  l)eautiful  coml)inations  of 
sarcoma  and  carcinoma. 


THE   EXHIBITION   OF   PHAGOCYTOSIS   BY   TUMOR 

CELLS. 

F.    M.    HANES,    M.D. 

^\^^e^  the  transplantable  sarcomas  and  carcinomas  of  rats 
and  mice  are  cultivated  ontside  the  body,  the  cells  wander  from 
the  original  piece  of  tissue  by  amoeboid  movement.  Although 
the  amoeboid  movements  of  tumor  cells  growing  in  vitro  are 
slower  than  those  of  the  amoeba,  they  yet  show  numerous  pseudo- 
pods  which  enlarge  and  retract  in  typical  fashion. 

The  wandering  amoeboid  tumor  cells  show  active  phagocy- 
tosis. If  carmine  particles  are  placed  in  the  plasma  used  for 
cultivating  the  tumors,  the  wandering"  tumor  cells  take  up  the 
carmine  granules  most  actively.  It  is  thus  seen  that  metazoan 
fixed  cells,  when  placed  in  a  favorable  environment  for  growth 
outside  the  body,  behave  like  some  protozoan  cells,  showing" 
amoeboid  movement  and  phagocytosis. 

Discussion. 

Dr.  ]\IacCallum  thought  that  care  must  be  exercised  in 
comparing  the  growth  of  tumors  in  vitro  with  those  in  the  body, 
for  it  is  quite  conceivable  that  tissues  from  the  benign  tumor 
would  show  the  same  wandering  or  amoeboid  activity  as  those 
from  malignant  tumors. 

The  time  during  which  one  can  observe  tlie  characteristics 
of  growth  of  tumor  cells  in  vitro  is  so  short  that  it  hardly  gives 
us  an  opportunity  to  observe  the  development  of  the  peculiarities 
of  malignant  tumors.  We  have  still,  as  the  chief  problem,  the 
explanation  of  the  difference  inherent  in  the  cells  which  gives 
them  their  enormous  energy  of  growth,  quite  in  contrast  with 
that  of  normal  cells. 
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Through  an  error  on  the  part  of  the  Editor,  the  closing  discussion  of 
Dr.  Rouse  upon  his  paper — '"A  Sarcoma  transmitted  by  an  Agent 
Separable   from   the   Tumor   Cells" — was   omitted   from  Vol.   XI,   Xos. 

I  and  2,  and  is  therefore  included  in  the  present  number. 

Discussion : 

A  SARCOMA  TRANSMITTED  BY  AX  AGENT  SEPAR- 
ABLE EROM  THE  TUMOR  CELLS. 

PEYTON   ROUS,    M.D. 

Dr.  Rous  replying,  said  with  reference  t(j  Dr.  Field's  re- 
marks on  the  permeability  of  Berkefield  filters,  that  these  filters 
are  undoubtedly  often  faulty,  but  that  the  evidence  for  an  agent 
separable  from  the  sarcoma  cells  does  not  rest  upon  its  filtera- 
bility  alone.     As  already  mentioned,  the  growth  has  been  pro- 
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duced  1)\-  means  of  material  dried  tf)  a  pr)\vder  and  kejjt  in  that 
form  for  many  days — a  procedure  which  kills  tlie  cells  of  warm- 
blooded animals,  includins^-  tnmor-cells.  as  experiment  has  re- 
peatedly sliown.  Leaving-  this  aside.  Dr.  Rous  could  not  agree 
with  Dr.  Field's  contention  that  the  size  of  Bacillus  prodigiosus 
was  such  as  to  make  it  in  any  way  comparable  with  tissue  cells 
in  filterahility.  Wnv  lierkefeld  filters  (X)  were  used  and  filtra- 
tion hastened  by  means  of  the  suction  i)ump.  l'"iltrati<)n  was 
never  continued  for  more  than  an  liour,  at  the  end  of  which 
time,  as  a  rule,  (jnly  to  to  30  cc.  of  lUiid  had  passed  through. 

It  was  suggested  by  Dr.  Levin  that  the  growth  might  be  a 
multiple  granuloma,  and  he  mentioned  the  difficulty  in  differen- 
tiating mor])hol()gicall\'  some  of  these  forms  from  the  true  tu- 
mors. But  tlie  diagnosis  of  the  growth  rests  to  an  inconsider- 
able degree  on  its  morphological  characters,  though  these  are 
characteristic  of  the  sarcomata.  Its  method  of  dissemination 
and  its  behavior  on  transmission  are  of  the  sort  which  dis- 
tinguish the  true  neoplasms.  That  a  growth  with  such  features 
should  be  produced  Ijy  an  agent  separable  from  the  cells  is  the 
important  point.     1  he  name  gi\-en  it  is  immaterial. 

According  to  Dr.  Beebe  the  growth  is  in  many  respects 
uni(|ue  among  tumors,  and  he  cited  in  evidence  the  early  occur- 
rence of  metastasis  from  it.  In  the  paper  the  fact  was  perhaps 
not  made  clear  that  the  occurrence  of  metastasis  is  only  early  in 
point  of  actual  time  invobed.  When  the  malignancy  of  the 
growth  and  its  rapid  development  at  the  site  of  inoculation  are 
considered,  it  becomes  e\ident  that  metastasis  takes  place  at  rela- 
tively the  same  period  as  from  mammalian  tumors.  Not  until 
the  primary  growth  has  been  present  some  time,  and  has  at- 
tained a  good  size,  are  secondaries  ever  found. 

Though  it  is  true,  as  Dr.  Beebe  pointed  out.  that  no  single 
transmissible  neoplasm  heretofore  studied  corresponds  with  the 
chicken  tumor  at  all  points  in  its  behavior,  yet  the  latter  con- 
forms absolutely  to  the  type,  to  the  composite  picture  of  the 
malignant  neoplasm  deri\ed  from  the  study  of  many  individual 
and   often   widely   dilTering   tumors.      The   chicken    sarcoma    is 
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perhaps  unique  in  its  close  confurmity  to  this  picture  at  so  many 
of  its  points,  but  in  only  one  other  respect,  namely,  in  that  there 
can  be  separated  from  its  cells  an  agent  which  will  produce  the 
disease  in  new  hosts. 

\\'hen  the  sarcomatous  tissue  is  heated  to  55 "C.  for  15  min. 
it  fails  to  cause  the  growth  on  implantation.  Data  on  the  resist- 
ance of  the  tumor  cells  and  of  the  agent  separable  from  them  are: 
now  being  collected. 


HAEMAXGIOMA  IW'OLMXG  THE  SWEAT  GLANDS. 

JAMES    CORSCADEN,    M.D. 

A  tumor  of  tvpical  warty  ^•ascular  appearance  was  noticed 
at  birth  in  a  female  child  of  four  months.  \\"ithin  the  few 
weeks  preceding  its  removal  there  was  very  rapid  growth.  The 
tumor  was  in  the  lumbar  region,  five  cm.  from  the  mid-line  and 
measured  two  bv  one  cm.  There  was  a  similar  growth  the  size 
of  a  pinhead  on  the  buttock.  On  section  the  tumor  appears  as 
a  verv  fine  spongy  network  and  is  circumscribed. 

]^Iicroscopically,  there  is  a  multilobular  formation,  the  lo- 
bules being  separated  Ijy  dense  connective  tissue.  The  tumor  is 
separated  from  the  skin  by  dense  connective  tissue,  and  is  bound- 
ed laterally  and  on  its  deep  surface  by  fat.  There  is  no  distinct 
capsule.  The  tumor  is  composed  of  closely  massed  capillary 
spaces  lined  bv  large  high  endr)thelium  in  which  occasional  mito- 
tic figures  are  seen.  Near  the  skin  the  spaces  are  dilated  and 
lined  by  flatter  cells.  Surrounding  the  endothelium  is  a  thin 
layer  of  connective  tissue,  but  no  muscle.  Xo  transition  from 
adjacent  capillaries  into  those  of  the  tumor  is  seen. 

In  most  of  the  lobules  are  contained  sweat  glands  inti- 
mately involved  by  the  tumor  tissue.  There  is  no  other  connec- 
tive tissue  between  the  capillaries  and  the  glands.  No  glands  arc 
seen  in  the  interlobular  connective  tissue.     The  glands  are  never 
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comprosscd  and  seem  l(^  l)e  distorted  (inl_\-  by  the  \'(jliinie  of  tissue 
between  the  tubules.  They  do  not  have  the  appearance  of  having 
been  pushed  aside  Ijy  the  growing  tumor. 

Interest  in  the  specimen  hes  in  the  bearing  of  the  contained 
ghmds  on  the  theories  of  origin  of  the  tumor.  The  relation  of 
the  vascular  tissue  to  the  glands  makes  it  apparent  that  the 
growth  is  one  of  the  blood  vessels  normally  disposed  about  the 
■sweat  glands,  there  being  in  no  section  evidence  of  compression 
or  displacement  of  the  glands  by  a  growing  tumor. 

Ribbert.  in  his  injection  experiments,  claims  independence 
of  the  tumor  blood  spaces  from  the  adjacent  capillaries,  and 
explains  the  occasional  finding  of  normal  independent  structures 
in  the  tumor  mass  by  saying  that  these  are  remnants  of  the 
tissues  pushed  aside  by  the  growing  tumor. 

Albrecht  employed  the  term  Hamartoma  for  those  enlarge- 
ments of  normal  tissues  due  to  excess  of  growth,  abnormal  ar- 
rangement or  irregular  position.  Under  this  head  vascular  nae- 
vus  is  included  by  Trappe.  The  evidence  presented  by  the  pres- 
ent tumor  points  to  the  latter  theory. 

Disciissioi: 

Dr.  E.  Moschowitz  :  In  examining  sections  of  liver  angio- 
mata  in  the  aged,  Dr.  Moschowitz  noted  that  at  the  periphery  of 
these  tumors,  bile  ducts  could  be  frequently  found  in  the  fibrous 
walls  of  the  veins  of  capsule.  It  occurred  to  him  that  the  growth 
of  these  angiomata  could  be,  possibly  at  least,  accounted  for  by 
the  incorporation  of  the  normal  hepatic  veins  in  Glisson's  cap- 
sule by  a  process  of  atrophy  of  the  intervening  tissue — a  process 
incident  to  old  age.  He  assumed  that  the  accompanying  bile 
duct  and  artery  became  obliterated  and  that  the  cavernous  struc- 
ture peculiar  to  the  older  and  interior  portii^ns  of  the  angioma 
was  due  to  the  breaking  down  of  the  walls  of  the  hepatic  veins 
due  to  pressure.  In  order  to  determine  this,  he  cut  a  number  of 
these  angiomata  serially  and  found  undoubted  evidence  that  at 
the  periphery,  at  least,  the  normal  hepatic  veins  formed  part  of 
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the  angioma.  This  observation,  however,  left  the  matter  in  the 
position  of  stale-mate,  so  to  speak,  because  it  was  impossible  to 
determine  whether  this  phenomenon  was  really  the  result  of 
liver  atroph}',  or  the  result  of  the  normal  growth  of  the  angioma 
and  consequent  incorporation  of  the  neighboring  capsules  of 
Glisson. 


EXTEXSR'E  IRREGULAR  NECROSIS  OE  THE  LIVER 
IN  AN  INFANT. 

C.    W.    FIELD,    M.D.,  AND   A.    M.    PAPPEXHEIMER,    M.D. 

The  liver  which  we  wish  to  demonstrate  was  obtained  at 
autopsy  from  an  eighteen-day-old  infant.  The  baby  was  one 
of  twins  born  at  eight  months.  Labor  was  simple,  the  puer- 
perium  uncomplicated. 

The  infant  Avas  well  until  the  sixth  day,  when  it  refused  the 
breast,  and  had  to  be  fed  Avith  a  medicine  dropper.  On  the  fol- 
lowing day,  it  became  slightly  icteric  and  oedema  developed  about 
the  feet.  The  oedema  during  the  following  days  decreased; 
then  reappeared,  extending  gradually  to  above  the  navel.  There 
was  also  transient  oedema  of  the  face.  The  icterus  diminished 
gradually,  and  disappeared  entirely  before  death,  but  spasmodic 
twitchings  developed  and  the  child  passed  into  coma,  in  which 
it  died  on  the  twelfth  day  of  its  illness. 

The  twin  child  was  perfectly  well  until  the  seventh  day. 
Then  it  too  suddenly  became  una1:)le  to  nurse,  and  developed 
oedema,  and  progressive  icterus.  A  diminution  in  the  amount 
of  urine  was  noted,  but  no  examination  was  made.  Tlie  child 
died  after  four  days  and  no  autopsy  was  ol)tained. 

The  autopsy  on  the  first  child,  which  was  held  eighteen 
hours  post-mortem,  showed  besides  the  lesions  in  the  liver,  double 
broncho-pneumonia  and  suppurative  inflammation  of  the  left 
mastoid.     The  appearance  of  the  li\'er  was  striking.     The  organ 
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was  about  normal  in  size,  the  surface  was  smooth,  the  edge 
sharp,  the  consistence  somewliat  hrmer  than  normal.  The  whole 
organ,  both  cm  the  surface  and  on  the  cut  section,  showed  a  pe- 
culiar mottling — irregular  areas  of  a  greenish  gray,  slightly 
translucent  appearance,  alternating  with  reddish  and  yellowish 
red  areas.  The  grayish  areas,  wliich  were  found  sul)sequently 
to  represent  intact  liver  tissue,  were  slightly  more  prominent 
abo^'e  the  surface  than  the  reddish  portions. 

They  were  sharply  circumscribed,  and  on  close  inspection 
it  could  be  seen  that  the}'  were  in  relation  to,  and  formed  irreg- 
ular mantles  about,  the  larger  portal  spaces. 

The  mottled  ai)])earance  obser\-ed  in  the  gross  is  even  more 
striking  and  distinct  in  tlie  stained  sections.  Here  one  may  dis- 
cern sharply  demarcated,  irregular  islands  staining  more  deeply 
than  the  surrounding  tissue  and  corresponding,  under  the  micro- 
scope, to  areas  of  well  preserved  liver  cells.  By  far  the  greater 
portion  of  the  liver,  however,  is  composed  of  liver  cells  which 
have  undergone  regressive  changes. 

In  .sections  stained  in  hematoxylon-eosin.  the  degenerated 
areas  show  no  trace  of  lobular  structure.  The  individual  cells 
no  longer  show  a  columnar  arrangement  l)ul  are  irregularl}'  dis- 
posed and  separated  one  from  another.  The  degenerated  cells 
are  distinctly  smaller  than  the  normal  cells.  The  protoplasmic 
outline  is  often  indefinite.  The  c}_toi)lasm  of  the  at¥ected  cells 
does  not  take  up  the  hematoxylon  but  shows  a  strong  affinitv  for 
the  eosin.  ^^'ith  the  immersion,  the  protoplasm  has  a  foamy, 
vacuolated  structure  and  in  frozen  fixed  sections  the  cells  are 
found  filled  witli  smaller  and  larger  droplets  staining  bright 
orange  red,  with  Sudan  III.  Nowhere,  however,  are  there  seen 
larger  globules  completely  filling  tlie  cells  and  compressing  the 
nucleus. 

When  treated  In-  the  C'iaccio  method  for  the  demonstration 
of  the  more  comjjlex  lipoids,  the  degenerated  cells  show  numer- 
ous droplets  staining  a  dirty  brownish  yellow  with  Sudan  III. 
Free  flat  globules  are  also  fouml  in  small  numbers  within  the 
ca|.Mllaries.      The  nuclei   are   shrunken   in  comparison   with  that 
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of  the  normal  cells,  approximately  not  more  than  half  the  size. 
They  are  circular  in  outline  and  stain  densely  and  diffusel}".  Oc- 
casionally they  are  in  the  form  of  irregular,  pycnotic  fragments 
l}-ing  at  the  periphery  of  the  cells;  occasionally  also  signet  and 
crescent  forms  are  seen.  Some  of  the  cells  appear  to  have  lost 
their  nucleus  altogether,  although  this  may  be  due  to  the  fact 
that  the  nucleus  lies  without  the  plane  of  the  section. 

The  islands  of  unaffected  liver  cells  form  irregular  mantles 
about  the  larger  portal  spaces  and  are  also  preserved  in  places 
as  a  thin  layer  just  beneath  the  serosa.  -\11  the  portal  spaces, 
however,  are  not  surrounded  by  normal  liver  cells.  In  general 
the  islands  of  normal  cells  preserve  their  characteristic  lobular 
structure  and  radial  arrangement  about  the  central  vein.  The 
individual  cells  are  approximately  of  normal  size,  showing  no 
hypertrophy  when  compared  with  cells  from  the  normal  liver 
of  an  infant  of  approximately  the  same  age. 

No  fat  gloljules  or  glycogen  are  present,  but  in  the  Ciaccio 
preparation  many  of  the  normal  cells  show  a  diffuse  reddish 
brown  discoloration.  The  capillaries  in  the  normal  areas  are 
distended  with  well  preserved  blood  cells.  Here  and  there  are 
found  small  groups  of  cells  which  under  the  immersion  can  be 
identified  as  normoblasts  and  megaloblasts.  Large  cells  with  a 
vesicular  nucleus  and  somewhat  more  basophilic  cells,  probably 
representing  precursors  of  the  megaloblasts,  are  also  found.  In 
a  few  of  the  megalo1)lasts,  karyokinetic  figures  were  seen.  These 
■erythoblastic  centers,  which  were  studied  in  Giemsa-stained 
sections,  are  seen  not  only  in  the  capillaries  of  the  normal  liver 
tissue  l)ut  also  in  the  degenerated  areas.  ^loreover,  nucleated 
red  cells  of  all  types  are  present  in  unusual  numbers  throughout 
the  liver.  There  is,  therefore,  an  active  hemopoesis,  apparently 
unaffected  by  the  degeneration  of  the  parenchymal  elements. 

There  is  very  little  fibrosis  or  e\'idence  of  active  connective 
tissue  hyperplasia.  Some  of  the  smaller  vessels  in  the  periphery 
of  the  lobules  are  surrounded  by  apparently  actively  growing 
fibroblasts,  and  in  the  neighborhood  of  the  large  portal  trunks 
the   connective   tissue   of    Glisson's   capsule    is    somewhat   more 
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aljundaiit  than  imniial.  Willi  Ijiclscliow  sky's  stain  no  increase 
in  the  intral()l)ular  connective  tissue  is  apparent  either  in  the 
normal  or  the  degenerated  regions. 

There  is  in  many  places  evidence  of  regenerative  activity  on 
the  part  of  the  smaller  bile  ducts,  [''rom  the  ])eriphery  of  the 
lohulcs  we  sec  small  ingrowths  of  cells  with  dark  staining  proto- 
plasm containing  various  numbers  of  irregularly-sized  vesicular 
nuclei,  some  of  which  are  in  active  karyokinesis.  Three  mitotic 
figures  were  seen  in  a  single  mass  of  cells.  The  direct  connec- 
tion of  these  cell  masses  with  the  bile  ducts  in  the  portal 
spaces  and  at  the  periphery  of  the  lobules  can  in  some  places  be 
demonstrated  in  serial  sections.  The  bile  ducts  give  off 
lateral  off-shoots  which  soon  lose  their  lumen,  branch,  and  pene- 
trate the  periphery  of  the  lobules  for  a  short  distance.  The  cells 
are  no  longer  cylindrical  but  irregularly  polygonal,  and  tend  to 
lie  in  double  rows,  tiKmgh  the  terminations  of  the  sprouts  may 
be  three  or  four  cells  in  thickness. 

Ownng  to  the  methods  of  fixation  employed,  no  bile  can  be 
demonstrated  in  these  new  formed  cells :  neither  do  they  contain 
fat  in  appreciable  amount,  or  glycogen.  The  efforts  at  regenera- 
tion displayed  b}-  the  intact  liver  cells  are  negligeable.  A  rare 
mitosis  is  found,  but  there  is  no  redui)lication  of  the  cells  of  the 
liver  cords,  no  loss  of  the  radial  arrangement,  no  formation  of 
large  multinuclear  cells  and  no  ingrowth  of  new  formed  cells 
into  the  degenerated  lobules.  This  is  ]M-ol)al)lv  due  to  the  short 
course  of  the  disease,  affording  no  time  for  the  development  of 
the  adenomatous  hyperplasia  described  by  Meder,^  Marchand,^ 
Stroebe,^  MacCallum*  and  others  in  long  standing  cases  of  liver 
atrophy.  Regeneration,  in  this  case,  therefore,  is  practically 
limited  to  the  solid  sprouts  derived  from  the  interlobular  bile 
passages.  Active  and  conspicuous  as  is  this  proliferation,  it  is 
not  probable  that  it  has  in  this  case  led  to  the  regeneration  of 
functional  liver  cells.  The  terminal  solid  Imds  resemble  liver 
cells  in  the  ai)pearance  of  their  nuclei,  but  the  cells  do  not  assume 
a  characteristic  i)olygonal  shape  of  normal  liver  cells,  nor  do  thev 
enter  into  a  characteristic  arrangement   with  the  ])ersistent  cap- 
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illaries.  Furthermore,  regressive  changes  may  occasionally  be 
noted  in  the  nuclei  of  the  terminal  cells  of  the  sprouts,  showing 
that  some  at  least  of  the  new  formed  cells  are  shc^rt  lived. 

\'ery  striking"  and  significant  is  the  absence  of  acute  inflam 
matory  changes.  There  is  no  accumulation  of  small,  round  cells, 
in  the  portal  spaces,  no  infiltration  of  polynuclears.  Neither  can 
there  be  observed  the  phagocytosis  of  necrotic  cell  detritus  by  the 
desquamated  endothelial  cells  of  the  capillaries  as  described  in 
cases  of  focal  necrosis  by  ]\Iallory.  These  features  are  opposed 
to  the  idea  of  a  direct  bacterial  causation  for  the  necrosis. 

As  in  so  many  of  the  reported  cases  of  acute  atrophy  of  the 
liver,  we  are  quite  in  the  dark  as  to  the  real  cause  of  the  lesion. 
The  finding  of  slight  cirrhotic  changes  in  the  pancreas,  together 
with  rudimentary  islands  of  Langerhans  (some  of  which  ap- 
parently show  a  direct  connection  with  the  pancreatic  ducts)  sug- 
gested syphilis  as  a  possible  factor.  Syphilis  has  been  brought 
into  relation  with  acute  yellow  atrophy  by  a  number  of  observ- 
ers.    ]\Ieder  in  1895  ^""'^^  ^^^^^  ^o  collect  twenty  such  cases. 

In  the  case  here  reported,  no  spirochetae  were  found  in 
Levaditi  sections  from  all  the  principal  organs.  This  fact,  to- 
gether with  the  absence  of  other  characteristic  syphilitic  lesions^ 
seems  sufticient  to  exclude  syphilis  as  a  positive  causative  factor. 

Since  attention  has  been  called  to  necrotic  lesions  in  the 
liver,  occuring  as  a  secjuel  to  chloroform  narcosis,  it  might  be 
suspected  that  chloroform  administered  to  the  mother  during 
labor  might  account  for  the  lesion.  \\'e  have,  however,  ascer- 
tained that  no  chloroform  was  used  in  this  case.  Xo  cultures 
were  made  at  the  time  of  autopsy,  so  that  we  cannot  say  whether 
or  not  the  li\er  lesion  is  a  manifestation  of  a  general  bacterial 
infection.  The  absence  of  micro-organisms  in  the  necrotic  areas 
in  sections  stained  by  Gram.  meth}lene-blue  and  Giemsa,  as  well 
as  the  lack  of  inflammatory  reactive  changes,  seem  against  this 
possibility.  The  lesion  represents  evidently  what  we  are  accus- 
tomed to  call  a  toxic  necrosis ;  whether  due  to  bacterial  or  meta- 
bolic toxins  it  is  not  possible  to  say. 

Our  study  of  the  literature  is  still  incomplete,  but  we  have 


48         C.    W.    IIEI.I),    M.l).,    AND   A.    M.    I"  A  I'l'EM  1 1;  I  M  KR,    M.I). 

thus  far  been  able  to  find  Ijiit  one  reported  case  of  extensive 
necrosis  of  ihe  ]i\c'r  occnrini;-  in  young  infants.  'J'his  is  the  case 
publislied  l)y  Aiifrecht''  in  1896.  The  mother  was  a  girl  19  years 
of  age.  primipara.  The  labor  was  normal  After  twenty- four 
hours  there  was  noticed  in  the  child  swelling  about  the  feet, 
which  on  the  second  day  extended  above  the  symphysis.  The 
swelling  is  described  as  hard,  doughy  and  could  be  pitted  on  pres- 
sure. On  the  second  day.  also,  there  developed  slight  general 
icterus;  tlie  urine  contained  a  small  amount  of  albumin  and 
"leucin  spheres."  On  the  third  day  the  oedema  extended  to  the 
navel  and  punctiform  hemorrhages  appeared  on  the  left  leg.  The 
icterus  increased.  Death  took  place  on  the  sixth  day.  At  the 
autopsy,  sixteen  hours  after  death,  aside  from  scattered  petechial 
hemorrhages  in  the  serous  meml^ranes,  the  lesions  were  confined 
to  the  liver.  The  organ  is  described  as  weighing  100  g.,  was 
firm,  bluish  black  in  color  and  showed  no  acinal  markings.  Mi- 
croscopically there  was  complete  loss  of  tlie  lobular  structure. 
The  nuclei  were  shrunken  and  stained  poorly.  The  cells  were 
vacuolated.  There  was  extensive  hemorrhagic  extravasation. 
]\Iany  bacilli  were  found  in  the  capillaries. 

Althougli  the  report  of  tliis  case  is  somewliat  incomplete, 
there  seems  to  be  a  resemblance  in  the  clinical  history  as  well  as 
the  pathological  findings. 

Todt^  in  1903  collected  from  the  literature  thirtv-two  cases 
of  acute  yellow  atrophy  in  infants  and  \f)ung  children.  Xone  of 
these,  with  the  exception  of  the  case  above  quoted,  occurred  in 
the  new-born;  almo.st  all  of  them  were  similar  clinically  and 
pathologically  to  cases  occurring  in  adult  life.  In  conclusion,  we 
wish  to  call  attention  to  the  resemblance  between  the  lesions  in 
the  liver  of  our  case,  and  those  produced  in  dogs  bv  Pearce"  bv 
injection  of  large  doses  of  hemolytic  serum.  As  is  well-known, 
he  attril)utcd  tlie  necrosis  in  his  experimental  lesions,  to  "obstruc- 
tive congestion  of  the  capillaries  and  the  smaller  Ijranches  of  the 
portal  vein  by  fused  masses  of  red  cells."  In  our  ca.se.  there  was 
absolutely  no  histological  evidence  of  such  a  condition,  and  we 
have  no  basis  for  considering  tlie  lesion  as  the  result  of  infarc- 
tion. 
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Discussion : 

Dr.  Pappenheimer  :  I  think  one  of  the  peculiar  faatures, 
which  Dr.  Field  has  not  emphasized,  is  that  there  was  no  jaun- 
dice at  the  time  of  death,  and  only  a  slight  amount  during  the 
course  of  the  disease.  The  only  explanation  that  we  have  been 
able  to  make  for  this  curious  fact  is  that  in  the  degenerated  por- 
tion, the  destruction  of  the  cells  was  so  complete  that  there  was 
practically  no  bile  produced,  while  in  the  intact  liver  cells  which 
presumably  have  their  conducting  mechanism  intact,  there  was 
no  reason  for  a  stasis  of  bile.  I  believe  there  have  been  a  few 
cases  of  acute  atrophy  of  the  liver  in  adults  in  which  jaundice 
has  not  been  marked. 


OX  ISO-AGGLUTIXATIOX   IX   DOG'S  BLOOD. 

DRS.    OTTEXBERG,    S.    S.    FRIEDMAX.   AXD   D.    T.    KALISKI. 

Recently  two  of  us  reported  that  normal  iso-agglutination 
could  be  detected  in  the  blood  of  rabbits  and  in  the  blood  of 
steers.*  We  desire  now  to  report  one  additional  fact,  A'iz.  :  the 
occurrence  of  iso-agglutination  between  the  bloods  of  normal 
dogs. 

Iso-aogiutination  of  human  blood  has  been  known  for  about 
ten  vears.  Ever  since  Landsteiner's  work  it  has  been  known  that 
all  human  beings  can  be  dix'ided  sharply  into  four  groups  accord- 

*Jounutl  E.vperinicntal  Medicine.  May,   1911. 
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ing  to  the  agglutinative  power  of  their  blu(xl  serum  for  each 
other's  blood  cells.  There  are  two  iso-agglutinins  and  two  cor- 
responding iso-agglutinable  substances.  One  group  of  human 
beings  has  in  the  blood  serum  both  agglutinins,  and  in  the  blood 
cells  no  agglutinable  substances  (that  is,  the  cells  are  not  agglut- 
inable).  Another  group  of  persons  has  the  first  agglutinin  and 
the  second  agglutinable  substance.  The  tliird  group  has  the 
second  agglutinin  and  the  first  agglutinable  substance.  Tlie 
fourth  group  has  both  agglutinable  substances  and  no  agglutinin. 
These  peculiarities  are  a  permanent  characteristic  of  the  blood  of 
each  individual.  Before  this  society,  in  1908.  in  a  paper  with 
Dr.  Epstein.  I  announced  my  belief  that  these  characteristics 
were  hereditary  and  were  inherited  according  to  Mendel's  law. 
At  that  time  I  had  examined  only  five  families  and  could  not 
definitely  pro\-e  the  point.  Recently  von  Dungern  and  Hirschfeld 
have  proved  that  human  iso-agglutinaV)le  suljstance  is  hereditary 
according  to  ]Menders  law.  \'on  Dungern  has  also  shown  by 
the  method  of  al)sor])tion  tliat  many  of  tlie  hetero-agglutinins  of 
animals'  serum  can  l)e  identified  with  one  ov  the  other  of  the 
human  iso-aglutinins.  and  that  many  of  the  hetero-agglutinable 
substances  of  animals'  red  cells  are  closely  s'imilar  to  the  iso- 
agglutinable  substances  of  human  1)lood.  Actual  iso-agglutina- 
tion  in  lower  animals  has  been  overlooked,  how'ever,  probablv 
because  most  of  the  agglutinations  are  very  weak  and  reciuire  a 
special  technique  for  their  demonstration. 

In  a  previous  study  on  the  ([uantitative  relationships  of  ag- 
glutinative serum  and  agglutiiiable  red  cells  it  was  found  that  an 
excess  of  cells  absorbed  a  small  amount  of  agglutinin  without 
agglutination  being  visible  at  all.  Therefore  in  the  present 
studies  the  method  used  was  that  of  mixing  verv  large  propor- 
tions of  serum  with  very  small  i)ro])ortions  of  red  blood  cells. 

A\'hile  natural  iso-agglutinins  had  not  been  descril)ed  before 
our  work,  immune  iso-agglutinins  had  been  developed  in  dogs  bv 
von  Dungern  and  Hirschfeld.  We  have  repeated  their  work  and 
have  developed  immune  iso-agglutinins  in  two  out  of  six  dogs 
injected.    The  mutual  agglutinations  of  these  six  dogs  are  shown 
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in  chart  i.  Whether  these  immune  agglutinins  are  exaggerations 
of  the  natural  agglutinins  which  (with  an  improved  technique) 
we  subsequently  discovered,  we  cannot  state  at  present. 


Chart  I. 
'Immunized'     Dogs. 
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In  looking  for  normal  iso-agglutination  between  the  bloods 
of  dififerent  dogs  we  were  at  first  unsuccessful  and  only  suc- 
ceeded when  we  adopted  for  our  technique  the  mixing  of  fifteen 
parts  of  serum  with  one  part  of  detibrinated  blood.  (The  ease 
with  which  dogs'  cells  laked  in  normal  saline  solution  was  one 
of  the  causes  of  failure  in  the  early  experiments.)  The  mixtures 
were  made  in  capillary  pipettes  of  two  to  five  milimeters  diam- 
eter, using  a  modified  Wright  technique  (as  described  by  Ep- 
stein and  Ottenberg,  Archives  of  Internal  Medicine,  Alay,  1905). 
The  reason  for  the  use  of  this  technique  was  that  the  work  could 
be  done  with  small  quantities  of  blood,  and  particularly  that  in 
the  thin  layer  of  dilute  cell-suspension  in  a  small  pipette  it  was 
possible  to  see  fine  agglutination  which  escaped  observation  in 
ordinary  test  tubes. 

There  are  many  precautions  that  are  necessary  to  get  con- 
stant results.  The  glass  tubes  must  be  thoroughly  cleaned  and 
washed  in  distilled  water,  and  dried.  After  the  mixtures  are 
made  the  open  ends  of  the  pipettes  are  sealed  with  paraffine  to 
prevent  drying.  The  mixtures  are  generally  observed  for  one 
hour  at  room  temperature.  At  the  end  of  this  time  with  dogs' 
blood,  agglutination  when  it  occurs  can  usually  be  seen.  A  col- 
umn of  fiuid  about  one  inch  long  is  found  most  convenient,  and  it 
is  important  to  have  the  air  bubbles  ( which  by  rotation  of  the 
tube  are  used  as  mixers)  of  a  uniform,  rather  small,  size.  All 
the  tests  reported  here  were  made  in  duplicate,  that  is,  two  of  us 


52      DRS.   orrEN'l'.KRC,    S.    S.    FRII'.DMAN,    AND   D.    T.    KALTSKT, 


making  indepeiKk-nt  readings  found  practically  the  same  results. 
As  stated  above,  the  agglutination  between  the  bloods  of  mi- 
treated  dogs  is  feeljle  as  compared  with  the  iso-agglutination  of 
human  bloods  or  of  immunised  dogs.  By  thorough  mixing  the 
clumps  can  be  made  to  disappear,  but  generally  they  form  again 
if  the  mixture  is  allowed  to  stand. 

Ten  or  twelve  dogs  were  bled  at  a  time,  and  their  bloods 
tested  against  each  other  at  once.  As  can  be  seen  in  the  chart, 
the  agglutinations  which  occur  admit  of  a  certain  grouping,  but, 
as  in  the  case  of  ral)bits'  bloods,  there  are  irregular  agglutina- 
tions which  do  not  ht  well  in  tlie  classification,  and  the  groui)ings 
can  therefore  be  regarded  as  only  tentative.  The  one  definite 
division  of  the  bloods  is  into  those  whose  serum  is  non-agglutina- 
tive and  those  whose  serum  agglutinates  some  other  dog's  cells. 
Agglutinability  of  the  cells  seems  to  be  irregular.  In  general 
those  animals  whose  sera  agglutinate  the  cells  of  most  of  the 
other  dogs  have  cells  which  are  agglutinated  by  the  sera  of  only 
a  small  numl)er  of  the  other  dogs — and  vice  versa.  Auto-agglu- 
tination was  ne\er  o1)served,  though  it  was  tested  for  regularly. 

Chart  II.* 
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*  The  heavily  shaded  lines  represent  a  tentative  grouping,  although  the  authors 
do  not  believe  that  sharply  defined  groups,  such  as  a're  found  in  human  beings,  exist 
in  either  dogs  or  rabbits.  ^ 
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Chart   III. 

Dogs  April  22 
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As  to  the  permanence  of  these  peciiHarities  of  clogs  we  can 
say  httle  at  present.  ]\Iost  of  the  tests  were  repeated  with  blood 
obtained  after  two  or  three  days  and  were  found  to  be  un- 
changed. In  a  series  of  dogs  (chart  3),  examined  on  April  22 
were  six  dogs  which  had  been  examined  on  ]\Iarch  29  (chart  2). 
In  the  meantime  several  of  the  dogs  had  been  used  in  various 
transfusion  experiments.  It  will  be  seen  by  direct  comparison 
of  the  record  of  the  six  surviving  dogs  (chart  4),  that  only  two 
new  inter-agglutinations  appeared,  and  only  one  of  the  former 
agglutinations  was  lost,  out  of  thirty  combinations.  Whether 
these  changes  were  due  to  the  treatment  which  the  dogs  received, 
we  are  not  at  present  prepared  to  say. 
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Chart  IV. 

Six  Surviving  Dogs 
On  April  22nd  as  compared  with  same  dogs  on  March  29* 
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*  Several  of  the  dogs  had  been  used  in  transfusion  experiments  in  tlie  interim. 

Discussion: 

Dr.  Field:  I  must  say  very  frankly  that  I  would  not  trust 
the  results  obtained  with  such  a  method.  In  working  with  agglu- 
tinins, as  with  all  immune  bodies,  one  cannot  be  too  careful.  In 
the  first  place,  in  agglutination,  the  quality  of  the  glass  makes  a 
great  deal  of  difference.  Unless  one  used  glass  tubes  of  the  very 
best  qualit}',  which  had  been  washed  under  known  conditions 
most  carefully  and  tested,  one  could  not  accept  the  results  at  all, 
because  one  may  get  curious  results  if  the  technique  is  not  of 
the  best. 
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Dr.  Levin  :  Dr.  Ottenberg's  paper  presents  the  results  of 
a  comparative  study,  and  the  fauhs  of  tl'e  technique,  if  there  are 
any,  are  identical  for  all  sets  of  experiments.  The  errors  would 
consequently  be  neutralized  on  the  analysis  of  the  results. 

If  I  understand  Dr.  Ottenberg  correctly,  the  presence  of  ag- 
glutination is  not  constant  in  the  dogs.  The  phenomenon  may 
be  present  at  a  certain  time  and  then  disappear. 

I  should  like  to  know  whether  there  is  a  method  by  the  aid 
of  which  we  can  change  the  phenomenon  at  will.  For  instance, 
if  two  dogs  were  tested,  one  immediately  after  and  the  other 
before  a  meal,  whether  the  property  of  iso-agglutination  of  the 
serum  would  be  different. 

The  second  question  is  whether  the  blood  serum  of  a  dog 
possesses  the  property  of  homo-agglutination.  The  study  of  this 
property  as  indicating  the  inter-relationship  between  cells  and 
bloodserum  of  the  same  animal,  may  be  of  some  aid  in  the  inves- 
tigation of  the  pathogenesis  of  malignant  tumors. 

Dr.  Ottexberg  :  In  regard  to  Dr.  Field's  criticism,  there 
is  a  certain  amount  of  truth  in  what  he  says.  Notice,  however, 
in  regard  to  these  experiments  that  they  have  all  been  repeated 
with  substantially  the  same  results.  Some  of  the  irregularities 
may  have  been  due  to  such  causes  as  he  suggests.  The  method  is 
not  ideal. 

I  have  tried  out  the  method  pretty  thoroughly  in  human  iso- 
agglutination  and  hemolysis  tests,  of  which  we  have  done  many 
hundreds  in  the  past  three  years.  With  this  method  the  results 
have  always  agreed  with  the  well  known  peculiarities  of  human 
iso-agglutination,  and  when  hemolysis  occurred  it  could  always 
be  confirmed  by  repetition  of  the  test.  In  these  agglutinations 
in  the  blood  of  various  animals,  generally  far  more  delicate  than 
in  the  blood  of  human  beings,  we  probably  do  make  an  occasional 
mistake.  But  on  the  whole  the  tests  come  out  quite  constant,  and 
they  control  one  another,  so  that  we  feel  confident  that  the  re- 
sults are  all  right. 

With  regard  to  Dr.  Levine's  first  question,  auto-agglutina- 
tion has  been  stated  to  occur  in  pernicious  anemia.     I  have  often 


56        DKS.   orrHNHKRi;,   S.   S.    FRIKDMAN,    and   1).  J.    KAl-lSKI. 

looked  for  il  myself,  l)ut  lia\'e  nex'cr  found  it.  Pr()l)cil)ly  what 
has  been  called  a.i^j^huinRtion  in  lliese  cases  is  sini])ly  the  clumpy 
appearance  of  an\'  \ery  anemic  l)l<)«)d  as  it  runs  fmm  the  needle 
prick. 

Landsteiner  lias  indeed  <lescril)ed  auto-agi^lutination  of 
normal  liuman  cells,  hut  the  liis^hl)-  artificial  conditions  of  his 
experiment,  which  included  l)rinij;in<(  tiie  mixtures  (Unvn  to  the 
freezinji^  point,  render  it  highly  imj^rf^hahle  that  the  phenomenon 
which  he  o])ser\ed  ha\-e  any  relation  to  (jrdinar}'  agglutination. 
As  Landsteiner  himself  points  out.  auto-agglutinins,  even  if 
formed,  would  be  extremely  difficult,  if  not  impossible  to  dem- 
onstrate, 1)ecause  being  alwa^'s  in  the  presence  of  a  large  num- 
ber of  susceptible  cells,  the  agglutinins  would  be  absorbed  as 
rapidly  as  formed. 

With  regard  to  Dr.  Levine's  second  question,  the  only 
methods  that  I  know  of  changing  these  properties  in  the  living 
animal  are  by  immunisation  or  by  a1)sorpti(jn.  Immunisation  I 
have  already  referred  to.  T  recently  saw  a  human  blood  trans- 
fusion which  illustrated  this  absorption  of  agglutinin  in  vivo. 
Before  the  transfusion  the  patient's  serum  was  agglutinative  to 
the  donor's  cells,  but  not  the  donor's  serum  to  the  patient's  cells. 
Serum  ol)tained  from  the  patient  after  the  transfusion  no  longer 
agglutinated  the  donor's  cells;  all  the  agglutinin  had  been  ab- 
sorbed by  the  donor's  transfused  cells.  On  the  other  hand  the 
l)atient's  blood  cells  collected  after  the  blood  transfusion  were 
agglutinated  by  his  own  serum  saved  from  before  the  trans- 
fusion (because,  of  course,  the  patient's  cells  after  the  transfu- 
sion consisted  largely  of  donor's  cells,  susceptible  to  patient's 
original  agglutinin).  These  conditions  persisted  for  several 
days  in  this  case. 

Human  iso-agglutination  seems  to  vary  in  intensity  from 
time  to  time,  but  there  are  no  accurate  studies  on  this  question, 
and  the  causes  of  tlie  A-ariation  are  unknown.  ( I  can  add  from 
recent  work  with  Dr.  Friedman  that  rabbits'  iso-agglutinins 
seem  to  be  far  less  constant  than  those  of  dogs  or  human 
beings. ) 
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THE  FORMATION  OF  METASTASES  AFTER  AN  IN- 
TRAVASCULAR INJECTION  OF  TUMOR 
EMULSIONS. 

I.   LEVIN,    M.D.,  AND   M.   J.    SITTEXFIELD,   M.D. 

{From   the  Dcparfmcnf  of  Pathology  of  Coliiiiibia    Uniz'crsity.  -Vrtc   York.) 
(George  Crocker   Special  Research  Fund.) 

It  is  generally  accepted  that  metastasis  in  malignant  tumors 
is  formed  by  the  proliferation  of  the  tumor  cells  which  have 
been  transported  to  distant  parts  of  the  organism  through  the 
blood  or  lymph  channels.  The  cells  of  the  primary  tumor  pene- 
trate in  some  manner  into  the  lumen  of  the  vessels,  are  swept 
away  by  currents  as  emboli,  and  finding  lodgment  in  some  dis- 
tant part  of  the  organism,  they  proliferate  and  form  secondary 
tumors. 

This  concepti(jn  of  the  formation  of  metastasis  was  estab- 
lished through  observation  of  autopsy  material  and  no  direct 
experimental  proof  of  the  matter  w-as  adduced  up  to  the  pres- 
ent. All  experiments  with  intravascular  injection  of  human  tu- 
mor material  into  animals  either  gave  negative  results  or  were 
entirely  untrustworthy. 

In  all  the  extensive  literature  of  the  last  decade  on  the  sub- 
ject of  the  transplantable  cancer  of  the  white  mouse  and  rat  there 
appears  no  statement  in  regard  to  intra\-ascular  injection  of  tu- 
mor material  with  the  aim  of  forming  metastasis.  The  only  ex- 
ception is  a  short  note  by  Graf,  who  obtained  negative  results. 

Metastasis  in  malignant  tumors  of  the  white  mouse  and  rat 
occurs  rarely  as  compared  with  human  cancer,  and  the  channels 
for  the  transportation  of  the  tumor  cells  are  in  the  majoritv  of 
cases  the  blood  vessels.  The  reason  for  the  rare  occurrence  of 
metastasis  in  the  rat  and  mouse,  Ehrlich,  in  accordance  with  his 
athreptic  theory  of  immunity,  sees  in  the  fact  that  tumors  in 
these  animals  are  usually  of  extreme  malignancy  and  grow  to 
very  large  size.  The  cells  of  the  primary  tumor  use  up  all  the 
specific  food  found  in  the  organism  of  the  host,  and  the  cells 
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transpoi-k'd  from  llic  primary  lumor  to  other  regions  of  the 
organism  do  not  fnid  the  necessar\-  nourishment  and  consequently 
cannot  pi-oh  feratc.  Carl  T>e\vin,  on  the  other  liand,  thinks  that 
the  fad  that  metastasis  in  these  animals  takes  ])lace  only  through 
the  aid  of  the  l)l()od  \essels  and  not  the  lymphatics,  accounts  for 
the  rare  occurrence  of  metastasis  in  tliese  animals.  As  was 
shown  1))'  M.  B.  Schmidt  through  his  obsevvations  on  human 
■cancer,  blood  is  capable  in  majority  of  cases  of  destroying  can- 
cer cells,  found  within  the  blood  vessels. 

The  study  of  the  influence  of  the  blood  upon  the  cancer 
cells  carried  by  it  and  of  the  capacity  of  such  cells  to  form 
metastasis  may  serve  to  clear  up  a  number  of  phenomena  in  the 
genesis  of  cancer.  In  ^•iew  of  this  a  systematic  study  was  under- 
taken by  the  writers  on  the  experimental  formation  of  metas- 
tasis, of  which  the  present  communication  forms  the  first  report. 

The  exjieriments  consisted  in  an  injection  of  a  tumor  emul- 
sion into  the  jugular  vein  or  carotid  artery  of  a  white  rat,  and 
were  conducted  on  three  different  tumors. 

Sarcoiiia  of  tJic  wJiitc  rat. — This  tumor  is  very  malignant, 
grows  to  a  large  size,  and  the  occurrence  of  metastasis  after  a 
subcutaneous  inoculation  is  very  rare.  In  hundreds  of  animals 
inoculated  l)y  the  writers,  local  dissemination  was  observed  not 
more  than  in  a  half  dozen  cases,  and  once  only  was  metastasis 
found  in  the  liver.  An  emulsion  of  this  tumor  was  prepared  In' 
cutting  it  in  Haaland's  mincing  machine,  grinding  in  normal  salt 
solution  and  filtering  through  a  layer  of  coarse  gauze.  The 
milky  opalescent  fluid  contains  a  sufficient  number  of  living  cells 
to  produce  a  tumor  growth  upon  a  subcutaneous  inoculation. 
Thirty-six  rats  received  an  injection  of  this  emulsion  into  the 
jugular  vein.  The  animals  were  killed  at  periods  ranging  from 
eight  days  to  four  weeks  after  the  injection  and  a  thorough 
search  made  in  all  the  organs  for  metastasis.  Not  in  a  single  in- 
stance was  a  metastatic  tumor  found.  Xo  microscopical  study 
was  made  of  the  organs  which  appeared  normal  on  gross  inspec- 
tion, since  this  investigation  does  not  concern  itself  with  the 
question,    where   the   tumor   cells   circulating'  in   the   blood    find 
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lodgment,  but  whether  such  a  cell  transported  into  a  certain  or- 
gan will  form  there  a  visilile  metastasis.  All  suspicious  nodules 
found  anywhere  and  all  lungs  appearing  abnormal  on  gross 
inspection  were  examined  microscopically  with  negative  results. 
The  same  negative  results  were  obtained  in  six  rats,  where  the 
injection  was  made  into  the  carotid  artery,  and  the  animals  sur- 
vived. This  method  is  very  diflicult  of  execution  and  the  ani- 
mals usually  die  a  few  minutes  after  the  injection  from  respira- 
tory paralvsis.  while  the  heart  continues  its  action  a  few  minutes 
longer. 

Carciiioiiia  of  the  i^'Jiifc  rat. —  ( l-'lexner-Jobling. )  This  tu- 
mor is  not  as  malignant  as  the  pre\'ious  one,  but  metastasis  oc- 
curs frequently  after  a  subcutaneous  inoculation.  The  metas- 
tasis is  usuallv  found  in  the  lungs,  the  heart  and  even  in  the 
Ivmphatic  glands,  though  the  authors  1)elieve  that  in  most  cases 
the  metastasis  were  produced  through  the  l)lood  current.  Six- 
teen rats  recei^•ed  an  injection  of  an  emulsion  of  this  tumor  into 
the  jugular  vein.  In  three  animals  metastasis  was  found  in  the 
lungs ;  no  other  ()rgan  showed  any  metastasis.  Six  rats  survived 
an  injection  into  the  carotid,  and  of  these  animals  one  showed 
metastasis  in  the  lungs.  In  another  rat,  in  which  the  injection 
was  made  in  the  carotid  against  the  stream  of  blood,  the  animal 
was  found  dead  twelve  days  later.  At  the  autopsy  a  nodule  was 
found  on  the  wall  yf  the  left  ventricle.  The  animal  remained 
dead  in  the  cage  over  night,  and  the  si)ecimen  had  greatly  de- 
teriorated, still  the  nodule  resembled  microscopically  the  pic- 
ture described  bv  Flexner  and  Joljling  for  a  metastasis  found  by 
them  in  the  heart. 

Sarcoma  of  tJic  zchitc  mouse. — i^^hrlich  has  shown  that 
when  this  tumor  is  inoculated  sul)cutaneously  into  a  rat.  there 
forms  a  small  nodule,  which  remains  for  eight  to  ten  days,  and 
is  then  absorbed.  Xo  metastasis  formation  of  this  mouse  tumor 
into  a  rat  were  ever  noted.  An  emulsion  of  this  tumor  was 
injected  into  the  jugular  vein  of  twelve  rats.  The  rats  were 
killed  in  periods  of  four  to  eiglit  days,  and  in  two  of  the  animals 
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metastatic  iKxhik's  were  IouikI  in  the  li\er.  Xeillier  in  the  hmgs 
nor  in  any  other  or.^an  was  there  found  any  metastasis. 

'I'lie  resuhs  ()f  these  experiments  seem  t(j  inchoate,  in  ac- 
cordance with  the  opinif^n  of  Af.  B.  Schmidt,  that  cancer  cells 
introduced  into  the  hlood  circulation  in  a  majority  of  cases  lose 
their  proliferating'  power,  l^^hrlich's  o])inion  that  the  most  vir- 
ulent tumors  do  not  form  metastasis  also  seems  to  he  correct, 
as  no  metastasis  was  formed  upon  the  injection  of  the  most 
virulent  sarcoma  of  the  rat.  But  the  athreptic  theory  does  not 
explain  this  fact.  None  of  tlie  animals  liad  any  sarcoma  growth 
an V where,  and  consequently  the  sarcoma  cells  introduced  into 
the  circulation  could  find  all  the  necessary  specific  food. 

^"he  most  interesting  ])henomenon  ohserved  in  the  course 
of  these  experiments  consists  of  the  fact  that,  while  the  Flexner 
tumor  found  lodgment  upon  an  intravascular  injection  in  the 
lungs,  the  mouse  sarcoma  produced  metastasis  only  in  the  liver. 
It  would  seem  that  the  different  topographic  distribution  of 
metastasis  in  the  dift'erent  kinds  of  malignant  tumors  is  due  not 
so  much  to  the  diti'erence  in  the  channels  through  which  the 
cancer  cells  are  transported,  and  which  were  identical  in  all 
experiments  reported  here,  ])ut  to  a  si)ecific  aiflnity  between  can- 
cer cells  and  cells  of  certain  organs.  'I'he  comprehension  of  this 
specific  affinity  l)etween  a  cancer  cell  and  a  particular  part  of 
the  organism  of  the  host  may  l)e  helpful  in  elucidating  many  fac- 
tors in  the  genesis  of  tumors  and  \y\\\  l)e  tlie  main  object  of  the 
further  stud}'  n\  the  experimental  metastasis  forniation  Ijy  the 
writers. 

Discussion : 

Dr.  AIoschcowitz  thought  that  the  paper  of  Dr.  Levin  was 
highly  suggestive,  but  it  did  not  explaiii  why  the  involvement 
of  lymphatics  in  carcinoma  was  nearl\-  always  reginal,  nor  could 
it  explain  such  phenoniena  as  retrograde  lymphatic  in\'olvement. 
According  to  Dr.  Le\'in,  involvenieni  of  lymphatics  would  be  a 
haphazard  affair,  and  would  not  occur  with  the  regional  precision 
that  it  does. 
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Dr.  Larkin  :  Goldman  and  Schmidt's  research  in  cancer 
<:ells  is  a  very  interesting  piece  of  work.  I  doubt,  however,  if 
the  Goldman  and  Schmidt  observations  are  universally  concurred 
in.  However,  the  mode  of  transportation  of  cancer  cells,  after 
all.  is  not  of  so  very  much  importance  in  the  formation  of  a 
metastasis  as  the  factor  that  causes  cell  growth  after  it  goes 
from  an  apparent  focus  to  a  distant  part.  This  is  something 
wliich  in  pathology  we  are  always  interested  in. 

However,  Dr.  Levin's  presentation  of  the  theory  of  Gold- 
man and  Schmidt  was  quite  accurate  indeed,  and  deserves  a 
great  deal  of  consideration  in  the  elucidation  of  this  problem  of 
metastasis. 

Dr.  Pappeniieimer  :  I  would  ask  Dr.  Levin  if  any  experi- 
ments have  been  made  with  the  direct  injection  of  cancer  ex- 
tracts into  different  organs — and  if  by  that  method  the  organs 
show  the  same  selective  afifinity  for  a  given  tumor  as  they  do 
with  the  intravenous  injection. 

Dr.  Levin  :  Neither  Goldman  nor  Schmidt,  much  less  my- 
self, claim  that  blood  vessels  are  the  only  channels  of  trans- 
portation of  metastasis.  There  is  no  cpiestion  that  cancer  cells 
may  travel  through  lymphatics.  The  researches  of  Goldman 
and  Schmidt  are  of  great  importance  mainly  for  the  reason  that 
they  indicate  that  the  same  channels  may  serve  for  the  trans- 
portation of  all  kinds  of  tumors.  The  difference  in  the  local- 
ization and  character  of  metastatic  tumors  is  due  only  to  the 
difference  in  the  affinity  between  organ  cells  and  tumor  cells. 

To  answer  Dr.  Pappenheimer,  I  may  state  that  inoculations 
into  parenchymatous  organs,  while  presenting  a  number  of  in- 
teresting phenomena,  do  not  help  in  the  elucidation  of  the  cpes- 
tion  of  formation  of  metastasis. 


^2 

DEMOXSTRATIOX  OF  SPECIMI-X:    CHORIO-EPITHE- 
LIOMA  OF  THIC  L"ri-:RL'S. 

J.     G.     TIOI'KIXS,     M.I). 

The  ])alient  was  a  woman  of  33  years,  who  in  last  July 
was  delivered  of  a  six  months  infant  which  died  shortly  after 
birth.  Past  history  was  practically  negative,  there  having  been 
no  illness  since  childhood,  but  a  few  weeks  before  delivery  she 
had  had  some  metrorrhagia  and  after  delivery  she  continued  to 
bleed  and  lost  weight  and  strength.  There  was  no  examination 
made  of  the  placenta  at  the  time  of  miscarriage  and  we  were 
unable  to  find  out  anything  about  its  condition.  She  grew  pro- 
gressively weaker,  and  had  one  or  two  attacks  of  syncope.  On 
September  11  she  was  admitted  to  the  Sloane  Hospital  for 
\\'omen  on  Dr.  Cragin's  service.  She  at  that  time  had  a  cough 
with  bloody  expectoration  which  had  already  been  present  for 
two  or  three  weeks.  Iliere  was  one  nodule  i)alpable  in  the 
vagina.  On  account  of  the  evidence  of  (juite  extensive  metastasis 
no  operative  interference  was  attempted.  On  October  3  she 
died,  three  months  after  delivery.  F^rom  the  time  of  admission 
she  had  a  fever  of  a  septic  type,  at  one  time  as  high  as  105'^. 

At  autopsy  the  uterus  contained  in  the  posterior  wall  a  soft 
and  necrotic  mass,  which  extended  out  and  penetrated  the  uterine 
muscle  at  the  lower  portion  of  the  cul  de  sac.  It  also  extended 
out  through  the  broad  ligament  on  one  side  and  the  uterosacral 
ligament  on  the  other.  There  were  three  nodules  in  the  vaginal 
wall.  The  lungs  presented  the  striking  and  characteristic  ap- 
pearance often  found  in  these  cases :  they  were  studded  with 
hemorrhagic  nodules  from  0.3  to  2  cm.  in  diameter.  The  dis- 
tribution of  them  was  rather  interesting:  they  were  situated 
almost  directly  beneath  the  pleura  like  small  infarcts.  The  only 
other  metastasis  was  one  small  nodule  in  the  li\er.  In  the  left 
renal  vein  there  was  a  free  thrombus  about  3  cm.  long,  quite 
firm,  but  section  of  it  showed  no  tumor  cells.  The  right  ovarian 
vein  was  much  dilated  and  contained  a  thrombus,  in  which  also 
no  tumor  cells  were  found.     The  ovaries  were  j.M-acticallv  nor- 
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mal ;  thev  were  not  enlarged  or  cystic,  and  contained  a  few  early 
corpora  fibrosa. 

]^Iicroscopically  the  growth  did  not  show  the  typical  ap- 
pearance of  a  chorio-epithelioma.  The  primary  tumor  was  so 
necrotic  that  very  little  could  be  determined  as  to  its  structure, 
but  in  the  uterine  muscle  about  it  were  many  multi-nuclear  and 
mono-nuclear  giant  cells,  probably  of  syncytial  origin.  In  some 
fields  these  were  apparently  invading  the  uterine  vessels.  The 
smaller  metastases  consisted  of  dense  fibrin  resembling  canalized 
fibrin  of  the  placenta,  and  in  the  periphery  of  nodules  were  giant 
cells  similar  to  those  found  in  the  uterus.  The  larger  metastases 
differed  only  in  containing  masses  of  blood,  due  apparently  to 
secondary  hemorrhage  into  the  nodule.  Occasionally  a  few  cells 
with  clear,  pale  protoplasm  and  large  vesicular  nuclei  were 
found,  which  resembled  the  cells  of  Langhans,  but  none  were 
found  which  were  absolutely  characteristic.  Following  ]\Iar- 
chand's  classification,  this  tumor  would  fall  under  the  atypical 
chorio-epitheliomata,  and  according  to  Dr.  Ewing's  classification 
would  be  called  probably  a  syncytioma.  It  would  seem  that 
currettings  from  such  a  uterus  would  be  rather  difficult  to  dis- 
tinguish from  the  conditions  which  he  classifies  as  syncytial- 
endometritis,  though  the  nuclei  are  larger  and  more  pyknotic 
than  would  be  found  in  such  a  condition  and  might  enable  one 
to  make  the  diagnosis  of  malignancy.  Judging  from  the  clinical 
course,  a  secondary  sepsis  may  have  had  much  to  do  with  the 
fatal  outcome,  though  it  seems  hardly  possible  that  a  patient 
could  recover  after  such  extensive  metastasis.  The  gross  ap- 
pearance seems  to  indicate  clearly  the  malignant  character  of  the 
tumor. 

Discussion : 

Dr.  Larkix  :  I  ha\'e  not  had  an  opportunity  of  looking  at 
the  sections,  but  I  am  struck  by  the  short  duration  of  the  case, 
which  resembles  in  this  respect  a  similar  one  which  I  have  seen 
in  which  the  pregnancy  occurred  in  June  and  death  took  place 
in  September. 
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J  w  ish  to  coiiinient  up(jn  one  point  in  Dr.  Iloi'kin.s'  presenta- 
tion— that  is,  tlie  occurrence  of  giant  cells  beneath  the  peritoneum 
of  Dout^las'  cul-(lc-sac.  Tliis  is  of  imi)')rtancc,  especially  in  in- 
flammatory conditions  of  the  uterus  not  connected  at  all  with 
tumor  i^rowth.  It  may  be  of  very  great  importance  in  the 
diagnosis  (^f  a  i)recoding  pregnancy,  since  it  has  been  found 
that  the  large  ^^•an(lering  giant  cells  may  migrate  out  through 
the  uterine  wall  and  l)e  found  underneath  the  peritoneum  in  the 
cul-de-sac. 

Some  time  ago  we  saw  a  specimen  from  a  case  of  abortion 
where  the  only  evidence  of  that  abortion  was  the  finding  of 
giant  cells  right  underneath  the  peritoneum.  In  fact,  in  cases 
of  abortion,  after  complete  curettage  of  the  uterus,  I  have  noted 
the  presence  of  large  giant  cells  deep  down  in  the  musculature, 
far  distant  from  an}-  point  which  could  be  readied  by  a  curette. 


INTERNAL    HYDROCEPHALUS.    WLfH    SPECIMENS 

SHOWING  OCCLUSION  OF  AQUEDUCT  OF 

SYLVIUS  AND  OF  FOURTH 

VENTRICLE. 

M.   G.   SCIILAPr  AXn    T.    B.   GERE. 

^^^e  wish  to  present  to  you  this  evening  four  cases  of  in- 
ternal hydrocephalus.  I  do  not  wish  to  dwell  upon  the  general 
symtomatology  of  internal  liydrocephalus,  but  lav  particular 
stress  upon  the  ])alhological  findings  in  these  four  cases.  In  two 
of  these  cases  I  wish,  however,  to  present  some  clinical  data 
wdiich.  in  connection  with  the  pathological  findings,  make  them 
of  more  interest. 

The  material  of  the  first  of  these  cases  was  sent  to  me  bv 
Dr.  Ernest  Sachs,  whom  I  wish  to  thank  for  the  same.  This 
case  was  a  male  child  three  and  a  half  years  old  who,  the  mother 
stated,  was  born  with  a  large  head,  but  up  to  nine  months  pre- 
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vious  to  its  death  seemed  otherwise  perfectly  weh.  Xine  months 
previous  to  the  child's  entrance  to  the  hospital,  he  had  a  fall, 
after  which  he  was  unconscious  and  vomited  repeatedly.  One 
month  after  this  fall  the  child  hecame  unconscious  and  devel- 
oped a  well-defined  epileptic  attack.  Afterwards  the  child  com- 
plained much  of  headaches  and  had  several  epileptic  seizures. 
Five  months  after  the  injury,  the  child  began  to  walk  with  an 
imcertain  gait,  and  this  became  so  marked  that  he  could  not  walk 
or  stand  without  falling.  A^omiting  increased,  the  child  devel- 
oped attacks  of  temper,  became  very  irritable  and  excessi\-ely 
nervous.  A  spastic  condition  of  the  legs  and  arms,  the  Babin- 
sky  reflex  and  other  symptoms  typical  of  hydrocephalus  were 
present.  An  exploratory  operation  was  performed  on  April  5, 
1911,  and  at  nine  o'clock  on  April  6  the  child  died.  Specimens 
were  sent  to  me  cut  through  the  crura,  showing  a  complete  occlu- 
sion of  the  a(|ueduct  of  Syh'ius.  We  must  infer  that  this  closure 
of  the  aqueduct  of  Sylvius  existed  from  the  earliest  period  in  the 
development  of  the  child's  brain  and  the  fall  which  the  child  had 
can  be  considered  as  an  injury  wliich  had  a  tendency  to  increase 
the  cerebrospinal  fluid  in  the  lateral  ventricles,  which  in  turn 
caused  a  marked  increase  of  the  symptoms. 

Xo.  2. — Male  child  five  and  one-half  months  old.  from  the 
■service  of  Dr.  Rowland,  Bellevue  Hospital.  Pathological  ma- 
terial was  kindly  given  us  by  Dr.  Charles  Xorris.  ^Mother  states 
that  she  noticed  no  abnormality  al)out  the  child  until  the  second 
month  of  his  life.  Then  her- attention  was  called  to  the  fact 
that  the  child  was  developing  a  large  head.  Shortly  after  this 
time  the  child  l)egan  to  have  peculiar  spasius,  lasting  about  five 
minutes,  during  which  time  the  arms  and  legs  became  very  stif¥. 
When  the  child  was  four  months  old.  it  was  taken  to  a  hospital 
in  the  city  where  a  luml^ar  puncture  was  made  and  about  a  pint 
of  cerebro-spinal  fluid  removed,  after  which  the  child  improved 
considerably.  This  improvement,  however,  did  not  last  more 
than  a  week  or  so,  when  again  the  symptoms  grew  worse  and  the 
child  was  brought  to  the  hospital,  ?\ larch  13,  and  died  on  March 
27.     There  is  no  family  histor}'  of  any  kind  pointing  to  a  possible 
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t'tioloi^ical  factor.  Ihe  i^rcatcst  circumference  of  head,  63  cm. 
Occipilo-niental  circumference.  61  cm.  Occipito-frontal  rliani- 
eter,  22  cm.  Occipito-mental  diameter,  21  cm.  Biparietal  diam- 
eter. 17  cm.  Bitemporal,  13].^  cm.  Siib-occipito-bre^i^iiiatic,  i(S 
cm.  riie  .s]iecimens  of  tliis  case  show  very  clearly  an  occlusion 
of  the  a(|ueduct  of  Sylvius  and  one  may  see  that  this  occlusion 
is  brouji'ht  about  l)y  a  distinct  proliferation  of  glia  cells  which 
ha\e  practically  erased  the  contour  of  the  central  gray  matter. 
There  is  a  distinct  increase  of  cells  ])resenting"  the  appearance  of 
a  glioma,  and  not  only  an  increase  of  glia  fibrils. 

No.  3. — Female  child  two  and  a  half  years  old,  which  was 
born  with  a  large  head  and  the  extremities  completely  paralyzed. 
It  has  never  been  able  to  mo\e  them.  She  takes  nourishment 
fairly  well.  On  admission  to  the  children's  ser\'ice  at  Bellevuc 
Hospital,  it  was  found  that  although  there  was  complete  i^araly- 
sis  of  the  extremities,  the  child,  so  far  as  could  be  determined, 
reacted  to  sensory  irritations,  particularly  to  the  prick  of  a  pin^ 
by  crying.  The  child  was  blind  and  did  not  seem  to  hear,  but 
when  the  child  cried  or  seemed  to  smile,  the  movements  of  the 
face  were  carried  out  whh  perfect  co-ordination.  This  showed 
that  co-ordinated  mo\-ements  of  the  facial  muscles  were  possible 
through  emotional  stimulation.  I  show  you  here  a  photograph 
of  the  child's  head  with  the  head  of  a  normal  child  beside  it,  and 
you  see  the  very  marked  difference  in  size.  At  the  aut(^psy  it 
was  found  that  this  child  had  no  cerebral  cortex.  The  cerebel- 
lum was  present,  although  ()uite  small.  The  basilar  ganglia  were 
present,  but  were  somewhat  diminisheil  in  size.  The  cortex  being 
only  a  thin  membrane,  is  in  some  places  translucent,  in  other 
places  slightly  thicker  and  showing  microscoi)icalh'  a  few  irreg- 
ularly shaped  nerve  cells.  By  these  specimens  you  see  that  the 
pyramidal  tracts  were  entirely  missing  on  account  of  the  absence 
of  motor  cortex.  How  can  we  account  for  the  co-ordinate  move- 
ments of  the  face,  the  central  motor  neurons  being  absent?  It 
is  a  well-known  fact  that  as  we  trace  the  phylogenelic  develop- 
ment of  the  central  nervous  system  from  lower  animals  to  higher 
animals,  the  function  of  motion  i.s  transferred  from  the'  basilar 
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ganglia  to  the  motor  cortex.  If,  for  instance,  the  motor  cortex 
of  a  dog  or  cat  be  removed,  it  is  found  that  these  animals  are 
still  capable  of  walking,  although  in  a  disturbed  manner,  showing 
that  a  center  other  than  the  motor  center  in  the  cerebral  cortex 
still  has  some  influence  over  the  mo\'ements  of  the  extremities. 
This  center,  no  doubt,  is  situated  somewhere  in  the  basilar  gang- 
lia. If  the  motor  cortex  of  the  human  being  or  the  higher 
monkeys  is  remo\'ed,  we  find  that  the  extremities  are  totally 
paralyzed.  Here  the  motor  function  has  been  completely  trans- 
ferred from  the  basilar  to  the  motor  cortex.  It  seems,  however, 
that  this  transference  of  the  motor  function  has  as  yet  not  taken 
place  completely  in  movements  of  the  face,  and  particularly  has 
it  not  taken  place  in  emotional  movements  of  the  face,  so  that 
Ave  can  say  that  the  emotional  movements  of  the  face  are  still  to 
a  certain  extent  vested  in  the  phylogenetic  earlier  motor  centers 
of  the  basilar  ganglia.  This  case  having  no  motor  cortex  in  the 
cerebrum  distinctly  proves  this  conclusion. 

In  this  case  you  also  see  that  the  aqueduct  of  Sylvius  is 
completely  closed. 

No.  4- — A  female  child,  six  months  old.  The  parents  were 
alive  and  healthy,  two  brothers,  twelve  and  nine  years  of  age, 
were  living  and  well.  Two  sisters,  both  delivered  instrumentally, 
died  about  an  hour  after  birth.  Whether  their  heads  were  larger 
than  normal  could  not  be  ascertained.  Otherwise,  the  family 
history  was  negative. 

The  child  was  normally  born,  without  instruments.  At  the 
age  of  six  weeks  it  had  "bowel  trouble,"  accompanied  by  "sick 
spells,"  during  which  it  would  remain  unconscious  for  a  whole 
day  at  a  time.  At  the  age  of  three  months,  the  child  had  con- 
vulsions with  twitchings  of  her  entire  body  lasting  about  five 
minutes.  The  bowels  were  very  constipated.  The  mother 
thought  that  the  child's  head  had  always  been  large,  and  had 
noticed  that  one  eye  had  "turned  out"  since  birth.  It  had  never 
attempted  to  raise  its  head,  nor  did  it  appear  to  see.  However 
she  took  her  feedings  well,  and  was  well  nourished. 

Occipito-frontal  circumference,  IQ/^  in.;  occipito-bregmatic 
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circnniference.  i8-)4  in.:  frnnto-nicnlal.  irj.y^  in.;  from  llie  top 
of  one  mastoid  to  the  other  o\er  the  head,  i5/4  in.  Anterior 
fontanelle  open,     ^1^e  child  had  no  teeth. 

An  operation  was  performed  hy  Dr.  John  Hartwell,  for  the 
drainage  of  the  ventricles  of  the  brain  into  the  peritoneal  cavity. 
A  description  of  the  operation  and  a  more  detailed  clinical  report 
will  be  published  elsewhere.* 

At  the  autopsy  there  was  found  a  vevy  interesting  condi- 
tion, in  that  the  whole  fourth  ventricle  was  completely  obliterated 
by  the  proliferation  of  choroidal  cells.  We  found,  beginning  at 
the  lower  end  of  the  fourth  ventricle,  choroidal  cells  growing 
from  a  peduncle  situated  at  the  raphe  of  the  medulla.  As  we 
ascend  cephalically,  these  choroidal  cells  increase  in  quantity,, 
and  in  the  region  of  the  sixth  nucleus,  they  entirely  fill  the  fourth 
ventricle.  Here,  as  well  as  at  other  places,  the  choroidal  cells 
invade  the  nerve  tissue  of  the  cerebellum  and  also  of  the  medul- 
la and  pons,  in  typical  neoplastic  fashion.  The  aqueduct  of 
Sylvius,  throughout  its  course,  is  completely  obliterated,  not  by 
clioroidal  cells,  but  by  the  proliferation  of  the  surrounding  glia 
cells.  At  some  of  the  points  where  these  choroidal  cells  have 
invaded  the  nerve  tissue  of  the  cerebellum  and  medulla,  we  find 
them  arranging  themselves  in  such  a  way  as  to  form  the  walls  of 
cysts  and  to  take  on  the  characteristic  formation  of  e]jen(lyma 
cells.  These  choroidal  cells  are  unquestionably  spongioblastic 
cells  derived  from  the  same  mother  cells  from  which  the  glia  as 
well  as  the  ependyma  cells  develop. 

A  fuller  description  of  these  four  cases  will  appear  later. 

*\Ve   arc   in(le1)lc(l   to   Dr.   John    Hartwell    for   tlu-    specimen. 
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A  COMPARATR'E  STUDY  OF  MI-:TH0DS  FOR  STAIN- 
ING THE  CAPSULES  OF    BACTERIA.* 

GEORGE    BAEHR    AND    JOHX    KAXTOR. 

In  accordance  with  the  fact  that  the  \"ari()us  methods  sug- 
gested in  the  past  ha\'e  differed  from  each  other  primarily  in 
their  respective  methods  of  fixation,  we  have  chosen  for  this 
study  procedures  which  appeared  t(j  l)e  representati\-e  of  the 
different  methods. t  After  heat  fixation,  as  exempHfied  hy  the 
welch^  and  Hiss'  methods,  shrinkage  and  (fistortion  of  the  cap- 
sules were  usually  ol)ser\-ed,  and  not  infrequently  capsules  were 
not  demonstrable  although  by  other  i)rocedures  the}-  could  easily 
be  obtained.  The  results  obtained  whh  the  Welch  method  were 
as  a  rule  more  satisfact(jry  than  those  with  the  Hiss,  and  this  we 
interpret  as  being  due  to  the  use  of  glacial  acetic  acid  in  the 
former.  Drying  of  the  smear  previous  to  fixation  usually  had 
a  very  deleterious  effect  upon  the  preser\ation  of  the  capsule,  and 
this  accounts  in  part  f«jr  the  relati\"e  inferiority  of  the  A\'elcli, 
Hiss,  W'adsworth'  and  2^Iedalia^  procedures. 

^Nlany  of  the  methods  studied  lea\'e  the  allmminous  men- 
struum, with  which  the  smear  is  made,  as  a  more  or  less  deeply 
stained  background.  The  best  examples  of  these  are  the  osmic 
vapor  method  of  W'eidenreich"'^  and  the  tannic  acid  method  of 
Rosenow. '  Aside  from  the  fact  that  this  prevents  a  clear  defini- 
tion of  the  capsular  outline,  it  frequently  results  in  the  produc- 
tion of  artefacts  such  as  retraction  zones,  the  edges  of  which 
may  be  sharply  stained.  Such  pseudo-capsules  we  have  observed 
wdth  B.  coli.  B.  typhosus  and  other  non-encapsulated  bacilli,  ^^'e 
know  from  Rosenow's**  work  that  the  entire  capsular  substance 
is  stained  by  his  method  and  therefore  when  the  retraction  zone 
is  wide  one  can  easily  see  that  it  is  transparent  and  unstained 
and  rule  it  out  as  an  artefact.     But  when  the  retraction  zone  is 

*Work  done  under  the  tenure  of  the  Eugene  Meyer.  Jr.,  Fellowship  in 
the  Pathological  Laboratory  of  the  Mount   Sinai   Hospital. 

fThe    following    is    a    preliminary    communication.      More    complete    de^ 
tails  of  the  work  will  later  be  published  elsewhere. 
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exceedinj^ly  narrow,  the  stained  mari^in  of  the  alhiiminoiis  l)ack- 
ground  may  enx-elope  the  organism  very  closely,  simulating  a 
capsule  almost  exactly. 

If  the  procedure  descrihed  by  Buerger'''  is  carried  out  cor- 
rectly, the  fixative  (Zenker  minus  acetic  acid)  applied  to  the 
smear  at  the  moment  ^\•l^en  the  edges  begin  to  dry  and  left  on 
for  not  longer  than  three  to  five  seconds,  the  background  is  com- 
pletely eliminated  and  the  organisms  and  their  capsules  are  well 
fixed.  The  capsular  outline,  in  the  case  of  the  pneomococcus, 
for  example,  is  stained  intensely  and  the  capsular  material  much 
less  deeply  than  the  outline. 

We  belie\'e  that  we  can  pro\e  that  this  increased  depth  of 
staining  of  the  capsular  margin,  as  obtained  with  the  Buerger 
method,  is  not  dependent  upon  an  appreciable  amount  of  shrink- 
age. It  appears  to  be  due,  more  probably,  to  an  increase  of  the 
normal  concentration  of  protein  or  other  substance  at  the  peri- 
phery of  the  capsule.  Not  only  is  it  not  a  disadvantage,  but  it 
is  an  important  factor  in  accentuating  the  morphological  differ- 
ences between  the  capsules  of  pneumococcus,  the  streptococcus 
and  streptococcus  mucosus.  Buerger^"  has  described  a  pneumo- 
coccus type  of  capsule,  a  streptococcus  type,  and  a  mucoid  type 
which  includes  the  streptococcus  mucosus  and  b.  mucosus  cap- 
sulatus.  Several  observers^'^^  have  emphatically  denied  the  exist- 
ence of  such  distinctive  types.  From  our  observations  we  were 
enabled  to  ascertain  that  in  every  instance  the  capsule  staining 
method  employed  was  the  cause  of  their  disagreement,  for  by 
using  these  methods  we  also  could  not  obtain  any  morphological 
differences.  Even  if  these  so-called  types  are  artefacts,  as  has 
been  claimed,  the  fact  that  they  are  differential  would  warrant 
the  use  of  any  method  which  would  demonstrate  such  differences. 
But  that  they  are  not  artefacts  is  easily  proven  by  examining  the 
organisms  unfixed  and  unstained,  which  is  easily  accomplished 
by  a  hanging  drop  made  by  using  a  one  per  cent,  collargol  sus- 
pension. 

Besides  preserving  the  type  capsule,  a  good  method  must 
bring  out  the  poorly  developed  capsules.     With  many  of  the  pro- 
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cedures,  for  example  the  Welch,  Hiss  and  Wadsworth,  we  fre- 
quently could  not  demonstrate  these  degenerate  forms.  The 
Buerger  and  Rosenow  methods  proved  most  satisfactory  in  this 
regard.  The  Rosenow,  the  osmic  vapor  and  the  other  methods 
in  which  a  uniform  background  is  retained,  on  many  occasions 
produced  pictures  with  non-encapsulated  organisms  which  were 
vevy  confusing.  On  the  other  hand  it  has  been  our  experience 
during  this  study  that  the  Buerger  method  when  executed  prop- 
erly never  failed  to  show  a  capsule  when  one  could  be  demon- 
strated by  any  other  method,  never  produced  anything  around  a 
non-encapsulated  bacterium  which  could  be  easily  mistaken  for 
a  capsule,  and  most  uniformly  and  distinctly  demonstrated  the 
various  types. 
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Discussion: 

Dr.  Buerger  :  Dr.  Baehr  has  covered  this  subject  so  thor- 
oughly that  I  can  add  very  little,  my  experience  in  capsule  stain- 
ing dating  back  six  or  seven  years.  However,  there  are  a  few 
things  I  might  point  out.  There  can  be  no  question  about  the  fact 
that  the  capsules,  as  they  appear  with  the  Zenker  method,  are  not 
retraction  zones.  When,  in  a  mixed  culture,  the  field  is  absolutely 
clear  and  there  are  many  other  bacteria  without  capsules,  wc 
have  sufficient  ground  for  believing  the  capsules  to  be  true  ones 
and  we  need  not  dwell  further  on  the  detailed  arguments.  I 
think  Dr.  Baehr's  point  as  to  the  value  of  a  clear  background  is. 
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verv  well  takt-ii.  'Ihe  reason  for  the  failure  by  so  many  men  to 
<letect  encapsulated  orjj^anisms,  is  due  to  diffuse  staining,  and 
the  absence  of  a  clear  lield.  In  niy  experiments  with  the  various 
fixatives,  including'  osniic  acid,  I'leniing's  solution,  and  fonnahn, 
I  came  to  the  conclusion  that  Zenker  was  the  best  for  the  par- 
ticular jnirpose  in  question. 

The  capsule  of  the  pneumococcus  is  stained  as  a  rule  faintly 
or  not  at  all.  P>y  stain,  of  course.  I  mean  a  complete  readily 
recogni/.able  staininj^  of  capsules,  .something  that  everyone  would 
at  once  recognize  as  a  tinctorial  effect. 

Dr.  Libmax  :  The  (|ue.stion  of  the  existence  of  a  type  pneu- 
mococcus capsule  is  not  ])urely  of  academic  interest,  but  is  of 
diagno.stic  import.  It  is.  in  general.  im|>ortant  for  us  to  know  as 
soon  as  possible  exactly  which  organism  is  causing  the  infection. 
This  is  particularly  true  since  the  introduction  of  vaccine  and 
serum  therapy.  In  actual  i)ractice  there  are  two  conditions  in 
which  it  is  very  valuable  to  know^  as  soon  as  possible  whether  an 
invading  organism  is  a  pneumococcus  or  not.  These  two  condi- 
ti(»ns  are  sinus  thrombosis  and  pneumococcus  peritonitis.  In  our 
experience  we  ha\e  not  found  any  cases  of  sinus  thrombosis  due 
to  the  pneumococcus.  If.  therefore,  in  a  case  of  otitic  disease  a 
jjueumococcus  is  found  in  the  blood  culture,  we  would  not  be 
ready  to  diagnose  infection  of  the  sinus,  and  would  therefore  not 
make  the  same  indication  as  we  would  w^ere  a  streptococcus 
present. 

There  exist  occasionally  cases  of  so-called  idiopathic  strep- 
tococcus peritionitis.  The  cases  of  idiopathic  pneumococcus 
peritonitis  are  much  more  frequent.  When  a  surgeon  is  oper- 
ating upon  a  case  of  peritonitis  and  cannot  find  a  focus  of  enlrv, 
he  can  close  the  abdomen  with  much  greater  assurance  if  we 
report  a  pneumococcus  in  the  exudate  (even  if  he  has  not  looked 
for  the  primary  focus). 
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EXPERniENTAL    POLIOMYELITIS,     PRODUCED    IN 
.AIOXKEYS  FROM  THE  DUST  OF  THE  SICKROOM.* 

M.    XEUSTAEDTER,    M.D..    PH.D.,     AND 
WILLIAM    C.   THRO,   A.M.,    M.D. 

(From    thi-    Department    of    Clinical    Pathology    of    the    Cornell    Uniirrsit^a': 

Medical  College.) 

Strnempell,  in  1884,  and  Pierre  Marie,  in  1885,  were  the 
first  to  call  attention  to  the  infections  character  of  pohomyehtis 
or  the  Heine-Medin  disease,  as  they  cahed  it.  As  civihzation 
became  more  and  more  complex,  and  p()i)nlati()n  more  dense,  the 
disease  became  more  widespread  and  its  epidemics  assnmed 
larger  proportions :  so  that  Wickmann,  Harbitz.  and  Scheel,  in 
1903,  were  the  first  wlio  made  a  thorough  study  of  the  epidemics 
in  Sweden  and  Norway,  confirming  the  infectious  character  of 
the  disease. 

Landsteiner  and  Popper,  however,  proved  this  by  the  epoch 
making  inoculations  of  the  emulsion  of  the  brain  and  spinal  cords 
of  infected  children,  who  had  died  from  this  disease,  into  monk- 
eys, intraperitoneally,  reproducing  the  exact  type  in  these  ani- 
mals. Levaditi  and  Landsteiner  then  showed  that  the  virus  is 
filteraljle  through  a  Berkfeld  filter,  a  discovery  without  which 
our  work  would  have  been  an  impossibility. 

Flexner  and  Lewis,  Strauss  and  Huntoon  on  this  continent, 
and  Romer,  Leiner  and  \\'iesner,  Krause  and  Meinecke  abroad, 
in  1910  confirmed  these  experiments.  Flexner  and  Lewis  in  ad- 
dition found  that  the  virus  was  excreted  through  the  mucous 
membrane,  and  were  able  to  transfer  it  from  monkey  to  monkey, 
but  the  mode  of  infection,  the  source,  and  the  manner  of  dissem- 
ination of  this  disease  were  still  mysteries,  so  that  we  were  not 
certain  what  preventive  measures  to  adopt  for  its  eradication. 

On  February  10,  1910,  before  the  State  Medical  Society, 
Dr.  Flexner  said :    "Up  to  recently  we  ha\'e  had  no  satisfactory 

^Reprinted    from    the    .V.    ]'.    Medical   Journal.    Vol.    XCIV,    No.    17,    p. 
813,    1911. 
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knowk'dtjc  of  the  caiisatinii  i»t  this  very  destructive  disease.  In- 
<lee(l.  our  ij^norauce  has  been  so  jjrofound  that  we  had  no  knowl- 
etl^a*  as  to  how  the  poison  j^ained  access  to  the  body,  and  we 
have,  therefore,  been  unable  and  are  still  luiable  to  carry  out 
^'iny  etlrtcient  prophylaxis  aj^ainst  the  disease.  In  other  words, 
the  medical  profession  has  been  (|uite  as  helpless  in  respect  to 
this  disease  as  has  been  the  laity."  In  September,  1910.  he  pub- 
lished an  article  in  which  he  maintained  that  the  nasopharynx 
mii^dit  be  the  portal  of  entry,  and.  in  an  article  published  in  Au- 
gust. i(>ii,  he  made  the  following  statement:  "Insect  contam- 
ination with  the  virus  would  serve,  were  it  i)roved  not  only  to 
be  an  experimental  possibility.  l)Ut  to  occur  in  nature,  to  clear 
away  any  preseiU  ai)parent  discrepancies  in  the  epidemiology  of 
the  di.sease.  In  this  connection  it  should  be  stated  tliat  not  only 
does  epidemic  poliomyelitis  spread  over  a  wide  territory,  but  its 
spread  is  not  promiscuous,  but  along  the  routes  of  human  travel. 
Therefore,  insects  that  seek  human  habitations  and  routes  of 
travel,  that  possess  the  power  to  migrate  over  a  considerable 
territory,  that  affect  all  classes  of  society,  that  abound  during 
the  period  of  greatest  prevalence  of  the  disease,  and  that  do  not 
wholly  di.sappear  at  any  season,  should  be  the  first  to  come  under 
suspicion." 

Dr.  J.  M.  Armstrong  (Pccdiatrics.  August,  1910)  makes 
two  significantly  inconsistent  statements:  "During  the  epidemic 
in  St.  Paul.  Minn.,  seventeen  cases  occurred,  infected  from  one 
another  by  visiting  relatives."  And  yet  he  continues  in  another 
paragraph :  "After  investigating  the  hypothesis" — not  mention- 
ing how — "that  the  cause  of  this  disease  was  due  to  food  infec- 
tion, water,  dust,  presence  of  domestic  animals  and  insects,  etc., 
these  theories  were  abandoned  as  inadequate,  and  we  came  to 
the  conclusion  that  the  cau.sative  agent  was  a  facultative  parasite 
which  might  lead  a  saprophytic,  saprozoic  existence  in  the  bodv 
and  that  conditions  of  fatigue  or  unknown  phenomena  cause  it 
to  change  from  a  feebly  virulent  agent  to  one  of  extreme 
toxicity." 

Robert  W    Lovett  (Pccdiatrks,  August,  1910.  pp.  574,  575) 
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summarizes  a  report  of  150  investigated  cases  of  poliomyelitis 
which  occurred  in  142  families  and  concludes:  "The  evidence  of 
communicability  in  our  series  of  cases  is  a  very  important  mat- 
ter. ^^'e  had  instances  of  direct  contagion  from  child  to  child, 
with  an  incubation  period  of  one  to  fourteen  days.  We  had  a 
number  of  instances  of  what  appeared  to  be  indirect  contagion 
by  a  healthy  carrier,  and  finally  we  had  eleven  instances  in  the 
150  cases  where  the  disease  followed  intimate  contact  wdth  per- 
sons with  old  infantile  paralysis,  often  of  many  years'  standing. 
Instances  of  what  would  appear  to  have  been  contagion  occurred 
in  thirty-five  out  of  the  150  cases.  Of  the  150  patients,  sixty- 
two  w-ere  swimming  or  wading  in  stagnant  water  just  before 
the  onset."    .     .     . 

Paul  Krause  (Deutsche  inecliciiiischc  JJ'ochcnschrift,  Octo- 
ber 21,  1909)  and  others  report  cases,  where  several  members 
of  the  same  family  were  in  several  instances  simultaneously  af- 
fected. He  concludes  that  the  infection  is  through  the  alimen- 
tary canal  and  therefore  through  articles  of  diet. 

F.  Mueller  {Miluchcucr  lucdiziiiiscJic  U^ocJieiischrift.  1909) 
states  that  in  the  epidemic  of  Hesse-Xassau  the  disease  showed 
a  predilection  for  certain  villages,  streets,  and  groups  of  houses. 
There  was  no  evidence  that  the  infection  was  conveyed  through 
food  or  vermin,  but  it  was  apparently  transmitted  from  person  to 
per.son. 

These  are  the  opinions  held  by  those  who  ^■entured  to  give 
any.  We  have  been  unal)le  h)  find  any  thet^ry  that  would  coin- 
ci(]e  with  ours. 

The  theory,  which  we  are  now  in  position  to  prove,  was 
based  on  the  following  facts : 

1.  The  disease  is  eminently  an  infantile  one.  occurring  in 
dry  season. 

2.  The  character  of  the  neighborhood  and  of  the  li\'ing 
premises,  where  it  occurs,  plays  no  material  part  in  the  spread 
of  the  disease.     In  other  words,  it  can  occur  anywhere. 

3.  Several  children  in  the  same  family  may  be  attacked 
successi\"el\'.     In  a  "■i\'en  house,  children  are  attacked  in  difi^er- 
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cut  families  in  fairly  f|iiick  succession,  and  alons,^  lines  of  neigh- 
In  .rly  communication. 

l-'rom  these  facts  we  have  concluded  that  the  virus  lurks  in 
llie  dust,  and  that  it  must  1)e  contagious. 

In  the  early  part  of  1910  we  hegan  to  collect  sweepings  of 
the  rooms  where  cases  of  poliomyelitis  occurred  and  to  prepare 
them  for  injection  into  monkeys.  Throughout  our  experiments 
we  have  used  (Macncns  rhesus)  monkeys  and  for  purposes  of 
accurac\'  we  shall  speak  of  our  exijcriments  with  monkeys  Xos. 
I.  J.  3.  4.  5.  and  C). 

In  March.  1910.  we  collected  sweepings  from  nineteen  cases 
of  i)oliomvelitis  of  from  six  to  three  months'  standing  after  the 
onset  of  the  ])aralysis.  These  sweepings  were  collected  from 
rooms  where  the  children  were  playing  and  sleeping,  by  cleaning 
the  t1oor  and  the  wooden  trimmings  around  the  walls,  and  were 
dried  for  days,  then  sifted  and  macerated  in  normal  salt  solution 
for  a  week,  then  filtered  through  paper  and  a  Berkfeld  filter. 
This  filtrate  was  kept  on  ice  for  six  da}s.  On  April  8.  1910,  we 
injected  nv^nkey  Xo.  t  under  the  dura  througii  a  trephine  open- 
ing in  the  right  fmntal  skull.  On  April  15,  seven  davs  later,  the 
animal  became  (|uite  sick,  but  completely  recovered  after  three 
days.  The  spinal  fluid  which  was  withdrawn  before  injection 
was  not  examined  and  no  spinal  tbiid  was  \vithdrawn  at  the  time 
of  illness.  A  few  days  later  we  i)repared  extracts  in  the  crude 
manner  described  from  nasal  discharges  of  some  of  those  pa- 
tients from  whom  the  swee])ings  were  obtained  and  injected 
them  iiitraspinally  into  monkey  Xo.  i.  l)ut  without  noticeable 
result. 

Toward  the  end  of  April  we  obtained  through  the  courtesy 
of  Dr.  .Strunsky  a  sample  of  sweei)ings  from  a  case  of  six  weeks' 
standing.  This  was  also  handled  in  the  manner  described,  and 
on  May  j,  19 10,  we  injected  monkey  Xo.  2.  We  thought  monk- 
ey Xo.  I  might  be  immune  and  were  anxious  to  take  every  pre- 
caution possible  not  to  confound  negative  results  with  positive 
failures.  On  May  6,  four  days  after  the  injection,  the  monkey 
became  very  ill  and  both  monkeys  Xos.  i  and  2  were  killed  and 
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autopsies  were  performed.  ]\Iacroscopically,  monkey  Xo.  i  was 
normal,  but  monkey  No.  2  presented  a  hyperaemia  of  the  vessels 
fhronghout  the  brain  and  spinal  cord.  Dr.  Diinlap  was  kind 
enough  to  examine  these  cords  and  following  is  his  report :  "In 
monkey  Xo.  2,  in  the  neighborhood  of  several  vessels  of  the  pia, 
especially  the  veins  of  the  posterior  portion  of  the  cord,  there 
were  collections  of  small  dark  staining  nuclei  of  lymphoid  cells , 
these  undoubtedly  indicate  some  sort  of  reaction,  possibly  an 
infection  (?),  but  I  was  unable  to  discover  anything  to  account 
for  it.  In  the  gray  matter  I  found  very  little  that  I  could  recog- 
nize as  pathological.  In  the  specimen  of  the  lower  cervical 
region,  as  you  will  see,  there  are  scattered  extravasations  in  the 
gray  matter,  especially  on  one  side ;  but  this  was  the  only  level 
at  which  I  found  such  changes.  I  thought  the  number  of  stellate 
•cells  might  be  slightly  increased  in  both  animals.  Xeuroglia 
increase  is  certainly  slight,  if  present  at  all;  I  was  not  able  to 
satisfy  myself  that  there  was  any  reaction. 

"I  do  not  know  the  conditions  of  your  experiment,  l)ut  I 
understood  that  the  work  was  undertaken  with  a  view  to  produc- 
ing experimental  poliomyelitis;  if  such  is  the  case  the  cords  in 
neither  of  these  animals  show  any  changes  which  I  should  con- 
sider in  any  way  characteristic  of  that  process,  as  it  occurs  in 
human  spinal  cords,  the  changes  of  monkey  X'^o.  i  being  confined 
essentially  to  the  meninges,  more  especially  in  the  neighborhood 
of  the  blood  vessels." 

This  report  convinced  us  that  we  were  following  a  faulty 
technique  and  in  May,  1911,  we  began  our  experiments  again. 

May  16,  19 II,  we  injected  into  monkey  Xo.  3  an  extract  of 
sweepings  froni  three  different  cases  which  occurred  in  one 
liouse.  These  were  macerated  with  normal  salt  solution  for  a 
few  days  and  filtered  through  a  Berkfeld  filter.  The  cases  were 
of  two  days'  and  two  weeks'  standing,  respectively.  The  spinal 
fluid  was  withdrawn  prior  to  injecting  into  the  animal  and  ex- 
amined. The  monkey  was  then  etherized  and  trephined  in  the 
right  frontal  skull  and  injected  through  the  brain  into  the  ven- 
tricle with  four  cubic  centimetres  of  the  prepared  filtrate.     This 
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filtrate,  as  wtll  as  those  injected  into  mrmkeys  i  and  2,  were  in- 
ocnlated  into  ascitic  broth  niecHa  and  suhse(|nently  proved  sterile 
after  a  period  of  several  days'  incubation.  W'tihin  twenty-fouf 
hours  after  the  injection,  the  monkey  rallied  nicely  and  remained 
well  until  May  23.  when  it  fell  (piite  ill.  It  kept  to  a  corner  in 
its  cafj^e.  lyinji:  down  most  of  the  time.  May  24,  the  spinal  fluid 
was  withdrawn  and  examined.  On  this  day  it  was  constantly 
Ixin.Lj  Hat  on  its  abdomen  and  upon  examination  we  found  the 
patellar  and  plantar  reflexes  <^one  in  the  right  hind  limb.  May 
2-^.  there  was  a  partial  paralysis  of  both  hind  limbs  and  on  the 
day  following  all  four  extremities  were  paralyzed.  There  was 
also  a  rigidity  of  the  muscles  of  the  neck,  and  when  placed  on 
the  dorsum,  the  animal  could  not  turn.  Pupils  were  normal  and 
reacted  well;  there  was  no  strabismus.  The  reflexes  in  the  hind 
limbs  were  absent  and  on  extending  the  limits  the  animal  winced, 
evidently  from  pain.  The  animal  was  killed.  l)ut  the  autopsy 
failed  to  show  any  meningitis  or  enceplialitis.  A  l)lood  clot  i 
mm.  by  3  mm.  was  present  in  the  fourth  ventricle.  This  time 
the  s])inal  fluid  had  a  l\-mj)hoc)tosis  and  a  positive  globulin  reac- 
tion. Macroscopical  and  microscopical  findings  of  monkey  Xo. 
3  were  negative.  We  have,  however,  made  an  emulsion  of  its 
brain,  cord,  and  ganglia  for  testing  on  the  other  monkey. 

May  26.  monkey  Xo.  4  was  injected  intracerebrally  with  the 
emulsion  of  monkey  Xo.  3.  after  first  withdrawing  the  spinal 
fluid,  and  up  to  August  19  showed  no  reaction.  On  this  day  this 
same  animal  was  again  injected  intracerebrally  with  an  extract 
of  sweepings  of  a  case  of  one  week  standing  which  we  received 
through  the  courtesy  of  Dr.  Sayre  on  August  12.  The  extract 
was  then  prepared  in  the  following  manner :  The  sweepings 
were  shaken  constantly  for  six  hours  with  100  c.c.  of  normal 
salt  solution  and  then  strained  through  cotton ;  30  c.c.  of  this 
filtrate  were  filtered  through  a  Berkfeld  filter  and  evaporated  in 
a  vacuum  in  the  course  of  three  days  to  25  c.c.  A  pure  culture 
of  Bacillus  f^rodii/iosits  was  added  to  the  extract  prior  to  filtering 
it  through  the  Ikrkfeld.  in  order  to  test  the  permeability  of  the 
filter.     A  subse(juent  inoculation  of  this  filtrate  into  blood  agar 
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proved  it  to  be  sterile.  The  possibility  that  Bacillus  prodigiosus 
toxine  may  have,. had  any  effect  upon  the  results  is  excluded  by 
the  fact  that  subsequently  from  monkey  Xo.  3  the  virus  was 
transferred  to  monkeys  Xos.  4  and  6  by  the  injection  of  an 
emulsion  which  was  not  passed  through  a  filter. 

The  procedure  was  the  following:  ]\Ionke}'  Xo.  4  was 
tapped  in  the  lumbar  region  and  4  c.c.  of  a  clear  fluid  were  ob- 
tained and  examined  for  lymphocytes  and  globulin  reaction.  The 
globulin  reaction,  according  to  the  X'^oguchi  method,  was  nega- 
tive. The  monkey  was  etherized,  and  through  a  trephine  open- 
ing in  left  frontal  skull,  5  c.c.  of  prepared  extract  were  injected 
through  the  brain  substance  into  the  left  ventricle.  Half  an 
hour  after  the  injection,  the  animal  was  up  and  about,  and  quite 
lively,  and  continued  in  an  apparently  good  state  of  health  up 
to  August  26.  seven  days  after  the  injection,  when  it  became 
nervous,  trembling  at  the  least  disturbance,  dull,  and  listless  and 
kept  to  a  corner  of  the  cage.  On  the  frjllowing  day.  we  noticed 
a  flaccid  paralysis  of  his  right  forepaw,  a  characteristic  wrist 
drop,  and  a  disappearance  of  the  symptoms  of  malaise.  His 
condition  ever  since  remained  normal  with  the  exception  of  the 
paralysis,  ^^'e  did  not  kill  this  monkey,  because  the  paralysis 
was  rather  insignificant,  and  we  were  doubtful  of  the  results. 
August  30,  a  lumbar  puncture  was  made,  and  one  c.c.  of  a  clear, 
sjjinal  fluid  was  obtained  and  examined. 

August  29.  we  obtained,  through  the  courtesy  of  Dr.  A\^all- 
rath,  of  Staten  Island,  the  sweepings  of  a  room  wherein  a  four- 
year-old  child  was  stricken  with  poliomyelitis,  and  had  been  then 
two  days  paralyzed.  In  this  room  the  child  passed  most  of  its 
time,  and  was  confined  to  bed. 

The  negative  results  in  the  first  three  monkeys,  and  the 
doubtful  one  in  the  last  experiment  on  monkey  Xo.  4  suggested 
that  our  technique  was  at  fault,  and  we  resolved  to  use  sterile 
water  instead  of  normal  salt  solution,  and  obtain  the  filtrate 
ready  for  injection  at  the  earliest  possible  moment  after  the  col- 
lection of  the  sweepings. 

Accordingly,    this    new    installment    of    dust,    aljout    fifty 
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graninies.  was  macerated  over  nij^dit  with  30  c.c.  of  sterile  water, 
and  llieii  shaken  for  one  hour.  'J'lie  mixture  was  filtered  through 
a  paper  rilter.  and  13  c.c.  of  this  filtrate  were  passed  through  a 
special  Rouge  filter,  under  high  pressure,  within  an  hour. 

Cultures  of  this  filtrate  were  made  on  bouillon  and  blood 
agar.  The  cultures  grew  a  Gram  positive  coccus  w'ithin  twenty- 
four  hours,  probably  a  subserpient  contamination,  for  none  was 
found  in  the  animal  after  the  autopsy. 

\\'ithin  eighteen  hours  after  the  collection  of  this  dust.  5  c.c. 
of  the  filtrate  were  injected  into  monkey  No.  5  through  the 
spinal  fluid,  and  8  c.c.  were  injected  subcutaneously. 

After  the  injection  the  animal  was  depressed  and  sullen, 
and  inattentive  to  its  surroundings.  On  the  following  day  the 
monkey  was  perfectly  well  and  remained  so  until  September  4, 
six  days  after  the  injection,  when  it  was  reported  very  ill  and 
paralyzed.  September  5,  the  animal  presented  a  flaccid  paralysis 
in  the  right  foreleg,  and  a  marked  paresis  of  both  hindlegs.  most 
pronounced  in  the  left.  He  was  able  only  with  great  difficult}- 
to  move  about  in  his  cage.  A  lumbar  puncture  was  made,  but 
only  two  drops  of  a  gelatinous  material  were  obtained  from  the 
needle,  after  withdrawing  it  from  the  canal. 

September  6.  he  still  showed  all  symptoms  mentioned,  but 
in  a  more  marked  degree.  A  spinal  puncture  was  again  made, 
and  two  drops  of  a  gelatinous  material  were  obtained. 

The  animal  was  then  killed  and  following  are  the  results 
of  the  autopsy :  There  was  a  marked  hyperjemia  of  the  meninges 
in  the  lumbar  region,  and  a  lesser  one  in  the  cervical  region;  the 
vessels  of  the  brain,  cortex,  and  cord  were  markedly  congested. 
This  hypenemia  was  evident  at  all  the  levels  of  the  cord,  in  the 
medulla,  in  the  jxmis.  the  ventricles,  and  basal  ganglia.  The 
cord  and  brain  presented  an  oedematous  condition.  On  section, 
one  could  note  h.-emorrhages  into  the  gray  substance  of  the  cord, 
especially  in  the  lumbar  and  cervical  regions.  There  were  also 
some  hjemorrhagic  foci  in  the  medulla,  while  the  white  and  grav 
substance  of  the  brain  presented,  macroscopically,  a  normal  ap- 
pearance.    The  vessels  in  the  ventricles  were  verv  much  con- 
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gested.  The  viscera  presented  the  following  changes :  Areas  of 
congestion  in  the  middle  and  lower  part  of  the  upper  and  the 
lower  lobes  of  the  left  lung.  The  spleen  was  firm  and  congested, 
but  not  enlarged ;  all  the  visceral  vessels  were  very  much  injected. 
All  other  organs  and  glands  were,  to  all  appearance,  normal. 

Sections  of  the  spinal  cord,  cerebellum,  pons,  medulla,  Ijrain, 
spinal  and  basal  ganglia  were  now  emulsified  in  50  c.c.  of  normal 
salt  solution  and  preserved  for  injections.  We  wanted  first  to 
await  the  histological  findings  before  injecting  another  animal. 
For  diagnostic  purposes  a  few  sections  were  hastily  hardened 
and  stained. 

The  sections  presented  the  following  pathological  changes 
(the  lumbar  and  cer\ical  sections  alone  being  examined  under 
the  microscope)  : 

There  was  a  diffuse  infiltration  of  round  cells  into  the  pia 
and  gray  substance  of  the  cord,  both  in  the  anterior  and  pos- 
terior horns,  but  more  so  in  the  anterior.  From  accompanving 
photomicrographs  it  can  be  seen  that  the  inflammation  was  great- 
est in  the  anterior  part  of  the  cord,  following  the  pial  processes 
into  the  depth  of  the  anterior  fissure  and  along  the  sheaths  of 
the  central  vessels.  The  congestion  in  the  gray  matter  was  cjuite 
extensive,  as  evident  by  the  engorgement  of  the  capillaries.  \\'e 
further  noted  a  circumvascular  and  interstitial  round  cell  infil- 
tration of  tAvo  types  of  round  cells,  characteristic  of  poliomye- 
litis, also  endothelial  anrl  pohniorphonuclear  cells.  The  ganglion 
cells  began  to  show  degenerative  changes.  There  was  also  a 
marked  gliosis,  an  additional  evidence  of  the  disease.  \\'e  call 
attention  to  some  features  in  order  to  leave  the  least  possible 
doubt  as  to  our  success.  Cultures  made  from  the  Ijrain  and  cord 
of  monkey  Xo.  5  on  the  date  it  was  killed  proved  negative.  The 
autopsy  revealed  no  pundcni  meningitis,  but  rather  a  hypersemia 
of  the  lumbar,  and  cervical  meninges.  In  examining  the  fluid 
drawn  from  the  spinal  canal  on  the  day  before  the  animal  was 
killed,  and  on  the  day  of  making  the  autopsy,  no  bacteria  were 
seen. 

Our  diagnosis  ha\-ing  been  confirmed  on  September  8,  we 
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injected  monkeys  No.  4  and  No.  6.  each  with  6  c.c.  of  the  pre- 
ser\ed  emulsion,  intraspinally.  and  8  c.c.  subcutaneously. 

Monkey  No.  4,  which  we  conckided  might  have  had  a  poHo- 
myehtis,  immediately  after  the  injection  was  thrown  into  a 
violent  tremor  and  became  quite  ill.  He  could  hardly  be  aroused 
and  remained  motionless  for  the  rest  of  the  day.  The  next 
morning"  he  completely  recoveerd.  This  was  probably  an  in- 
stance of  anaphylaxis  due  to  the  jirexious  cord  emulsion.  On 
September  14.  six  days  after  the  injection,  this  monkey  became 
very  ill  and  on  the  following  day  the  right  fore  limbs  and  hind 
limbs  became  paralyzed.  On  September  16.  eight  days  after  the 
injection  with  emulsion  of  monkey  No.  5.  all  four  extremities 
were  involved.  The  paralysis  was  of  the  tiaccid  type.  Soon  the 
muscles  of  the  back  and  neck  became  affected  so  that  the  animal 
was  unable  to  move  even  its  head,  and  had  to  be  fed.  The  re- 
flexes were  all  gone  and  there  was  no  response  to  the  faradaic 
current  in  any  of  the  extremities.  Monkey  No.  4  then  reacted 
positively  and  thus  proved  that  monkey  No.  5  had  poliomyelitis. 
It  died  on  September  21  and  the  autopsy  was  made  the  same 
day. 

Monkey  No.  6,  which  was  also  injected  with  an  emulsion 
of  monkey  No.  5,  was  cjuite  ill  on  September  15,  seven  days  after, 
but  seemed  to  have  been  able  to  mo\'e  about  freel}-.  It  remained 
in  this  condition  till  September  22,  fourteen  days  after  the  in- 
jection, when  suddenly  a  flaccid  paraplegia  developed,  and  oil 
the  following  day  a  complete  paralysis  of  all  four  extremities. 
The  monkey  was  then  killed  and  an  autopsy  was  performed. 

Thus  we  had  infected  two  monkeys  from  monkey  No.  5. 

In  order  to  make  the  work  more  comprehensive,  we  max'^ 
propose  the  schematic  table  found  on  this  page. 

The  autopsy  findings  of  monkeys  Nos.  4  and  6  were  as  fol- 
lows :  No  meningitis  of  either  brain  or  spinal  cord ;  the  oedema 
of  the  entire  cerebrospinal  axis  was  very  marked ;  the  vessels 
were  very  much  injected;  on  section  there  were  punctate  haemor- 
rhages at  all  the  levels  of  the  cord,  medulla,  and  pons.  In 
monkey  No.  6  there  were  some  adhesions  of  the  spinal  dura  at 
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ihc  liuiibar  and  cervical  levels.  The  visceral  vessels  were  con- 
gested, but  the  viscera  were  all  normal  in  appearance. 

Micrnscopically.  as  seen  in  the  photomicrographs,  the  sec- 
tions present  the  same  characteristics  as  those  of  monkey  No.  5^ 
with  the  exception  that  they  are  rather  more  intense,  .especially 
so  in  the  lumbar  region  of  monkey  No.  6. 

Cultures  made  from  the  ventricles  and  subdural  spaces  of 
brain  and  cord  on  ascitic  broth  and  blood  agar  media,  proved 
negative  and  no  bacteria  were  seen  on  sections. 

We  have  thus  i)roved  our  theory  tiiat  : 

1.  Polionivelitis  is  propagated  by  dust,  and  we  may  also 
c<»nclude  that 

2.  tlie  naso])harynx  probably  is  the  point  of  entry. 

3.  Acute  ])olionivelitis  is  l)oth  infectious  and  contagious. 

It  becomes  perfectly  evident  that  prophylactic  measures 
should  l)e  most  rigidly  carried  out  in  order  to  check  the  spread 
of  this  disease. 
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DEMONSTRATION  OF  SPECLAIENS. 

DR.    J.    H.    LARKIN. 

(a)  Mclaiio-Sarcoiiui. — The  first  case  is  a  case  of  Alelano- 
Sarcoma  of  the  Liver,  taken  from  an  indixidnal  al^out  64  years 
of  age,  who  had  his  eye  removed  about  one  and  a  half  years  ago 
at  the  New  York  Eye  and  Ear  Infirmary.  After  the  removal  of 
his  eye,  he  commenced  to  undergo  progressi\-e  emaciation  with 
enlargement  of  the  abdomen.  Final!}-  he  was  taken  to  Bellevue, 
where  he  remained  for  some  time,  the  diagnosis  there  being 
Cirrhosis  of  Liver.  After  remaining  perhaps  a  week  or  more, 
he  was  sent  over  to  the  Island ;  there  he  remained  about  three 
weeks.  The  history  having  been  gone  over  and  the  absence  of 
his  eye  having  been  inquired  into,  we  obtained  possession  of  the 
eye,  which  was  removed  one  and  a  half  years  previously,  and, 
on  examining  it,  found  a  melano-sarcoma  of  the  choroid.  Fie 
died  four  days  thereafter,  the  status  at  that  time  being  as  fol- 
lows :  There  was  marked  cachexia,  marked  distention  of  the 
abdomen  and  pigmentation  of  the  skin.  No  metastases  were 
present  in  the  bones  or  suljcutaneous  tissues. 

At  autopsy  the  particular  feature  of  interest  was  the  con- 
dition of  the  liver,  which  weighed  22%  pounds.  I  present  this 
specimen  to-night  as  a  very  beautiful  specimen  of  a  Melano- 
Sarcoma;  it  shows  a  peculiarly  interesting  feature,  that  is,  the 
transition  in  the  type  of  the  nodular  or  metastatic  masses  in  the 
liver,  which  exhibit  every  gradation  in  size  and  in  color,  from  a 
pearl  white  to  a  dense  black.  The  only  metastatic  nodules  in 
this  case  were  found  in  the  spleen,  one  medium  sized  nodule  and 
several  small  ones.  The  urine  obtained  during  life  gave  a  pro- 
nounced melanin  reaction,  although  this  is  now  held  to  be  of 
cjuestionable  clinical  significance. 

(b)  Acute  Endocarditis  due  to  an  intermediate  Diplococcns, 
— The  next  specimen  I  have  to  show  is  one  of  some  interest,  and 
I  must  ask  the  indulgence  of  the  Society  for  showing  what  at 
first  sight  mav  be  considered  a  simple  case  of  malignant  endo- 
carditis. 


i>6  .1.     H.     I.AKKIN,     M.I'. 

'Ilic  spfcnm-ns  were  taken  from  a  young  girl  who  was 
admitted  to  tlie  City  Hospital  on  August  29  and  died  September 
jH.  She  was  about  thirteen  years  of  age.  Imt  she  looked  as  if 
she  was  about  eight  years  old.  The  history  of  this  child  briefly 
is  as  follows:  Patient  had  scarlet  fever  about  eighteen  months 
ago,  i)rece(led  by  otitis,  which  had  lasted  for  five  or  six  years. 
Ten  days  bef(»re  admission  she  began  to  complain  of  headache 
and  chills.  The  ])hysician  called  in  detected  a  heart  murmur,  and 
as  she  had  a  temperature  of  103  -104  ,  sent  her  to  the  Harlem 
Hospital,  from  which  she  was  transferred  to  the  City  Hospital. 
She  remained  under  obser\ation  until  September  5,  when  her 
temi)erature  ranged  around  104  -105  .  and  at  that  time  she  had 
a  verv  marked  discharge  from  the  ear,  with  some  pain  over  the 
mastoid.  She  was  operated  on  for  a  mastoid  supi)uration.  and 
no  great  amount  of  pus  was  found,  iler  temperature  ranged 
around  I03'^-104  and  still  kept  going  up.  Four  negatixe  blood 
cultures  were  obtained;  five  days  before  death,  however,  there 
was  obtained  fiMui  the  blood  a  diplococcus  intermediate  in  type 
between  streptococci  and  pneumococci.  This  organism,  so  far 
as  it  has  been  studied,  corresponds  morphologically  and  cultur- 
ally with  the  dii)lococcus  described  by  Rosenau,  Libman  and 
Celler  in  cases  of  endocarditis  running  a  sub-acute  course.  If  I 
remember  rightly,  in  all  the  cases  associated  with  this  ty[)e  of 
organism  there  ha\e  l)een  old  valvular  or  endocarditic  lesions; 
this  is  apparently  the  first  case  which  has  occurred  in  a  heart 
previously  normal.  The  organism  is  not  pathogenic  for  the  lab- 
oratory animals,  does  not  have  any  tendency  to  arrange  itself  in 
chains,  and  produces  precipitation  in  serum-glucose  agar.  It  is 
a  nr)n-capsulated  diplococcus. 

Petechial  spots  were  found  in  the  spleen,  kidney  and  mu- 
cous membranes,  but  there  was  nowhere  any  abscess  formed, 
and  only  one  small  infarct  in  the  kidney.  This  seems  to  me  of 
importance  in  differentiating  a  case  of  this  sort  from  an  or- 
dinary streptococcus  infection.  In  addition  to  the  vegetations 
on  the  aortic  valve,  a  number  of  anomalies  were  found.  There 
were  only  two  aortic  cusps;  the  uterus  was  of  the  marsupial 
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type  with  complete  absence  of  the  Fallopian  tube  on  the  right 
side.  The  ovaries  on  both  sides  were  normal.  There  was 
oedema  of  the  left  lower  extremity,  due  to  a  white  thrombus  of 
the  left  iliac  vein. 

Discussion: 

Dr.  Libman  :  I  do  not  want  to  go  into  details  just  at  the 
present  time  concerning"  the  organisms  found  in  these  cases. 
When  our  paper  was  published,  we  left  the  question  open  as  to 
whether  the  organisms  usually  found  were  changed  pneumo- 
cocci  or  changed  streptococci.  In  previous  studies  made  in  the 
laboratory,  we  had  often  found  that  pneumococci  change  par- 
tially or  almost  completely  into  streptococci,  but  had  never  found 
the  reverse  to  be  true.  From  our  experience,  therefore,  it  would 
have  been  more  natural  to  surmise  that  these  organisms  were 
altered  pneumococci.  Dr.  Celler  and  I  were,  however,  never  suc- 
cessful in  obtaining  capsules  in  these  organisms  and,  further- 
more, cultures  of  these  organisms  were  not  dissoh-ed  l)y  bile,  as 
pneumococci  are. 

In  our  paper  we  stated  that  we  could  surely  regard  these 
organisms  as  altered  pneumococci  if  we  found  any  pneumococci 
which  on  cultivation  from  the  body  could  be  dissolved  in  bile, 
but  which  on  later  cultivation  from  the  body  were  found  in- 
soluble in  bile. 

When  we  read  Dr.  Rosenow's  paper,  we  obtained  the  im- 
pression that  he  found  capsules  on  these  organisms  in  the  pri- 
mary cultures  from  the  body,  and  these  capsules  being  of  the 
type  described  by  Buerger  as  pathogonomonic  with  the  pneu- 
mococcus.  We  have  obtained  a  type  capsule  hitherto  on  only 
one  organism  on  direct  cultivation  from  the  body.  As  we  have 
believed  in  the  pathognomonic  value  of  the  type  capsule,  we 
must  regard  this  particular  organism  as  being  a  changed  pneu- 
mococcus.  Because  of  the  apparent  discrepancy  of  our  results 
and  those  of  Dr.  Rosenow,  I  suggested  to  Dr.  Baehr  to  make  a 
comparative  study  of  the  various  methods  of  staining  capsules, 
in  order  to  determine  whether  or  not  we  were  missing  capsules 
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oil  these  cocci,  due  to  the  fact  that  we  were  using  a  method 
which  would  not  give  resuhs  as  often  as  other  methods  might. 
As  he  will  state  to  you  in  his  report,  he  found  that  the  method 
tliat  we  used  gives  cajjsules  more  regularity  and  hetter  than  any 
of  the  methods  which  he  tried.  Meanwhile,  in  a  personal  con- 
versation with  Dr.  Rosenow.  1  learned  that  he  obtained  capsules 
only  after  repeated  inoculations  into  rabl)its.  and  then  only  with 
some  of  the  organisms.  He  did  not  at  any  time  obtain  a  capsule 
from  a   freshly  isolated  organism. 

It  is  to  be  noted  here  that  cases  of  endocarditis  showing 
similar  cardiac  lesions  to  those  .shown  by  Dr.  Larkin  to-night, 
and  the  same  clinical  picture  may  be  caused  by  the  influenza 
bacillus.  In  the  last  few  years  certain  evidence  has  accumulated 
which  goes  to  show  that  the  lesions  in  patients  suffering  from 
chronic  infectixe  endocarditis  (or  suliacute  l)acterial  endocardi- 
tis, as  I  prefer  to  call  it  )  may  undergo  healing  in  part  or  en- 
tirely. In  a  study  of  our  cases  we  have  noticed  a  marked  ten- 
dency to  healing  in  some  cases  and.  in  a  few.  complete  healing". 
Complete  healing  of  the  lesions,  however,  does  not  always  go 
hand  in  hand  with  clinical  recovery.  The  kidney  lesions  of  this 
disease,  as  pointed  out  l)y  Loehlein.  appear  to  be  quite  charac- 
teristic. 1'hey  are  at  present  he'mg  studied  in  our  laboratory 
and  will  be  reported  u])on  l)y  Dr.  Baehr. 
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THE  ISLANDS  OF  LAXGERHAXS  AFTER  LIGATION 
OF  THE  PANXREATIC  DUCTS. 

MARY  BUTLER  KIRKBRIDE,   M.D. 

The  question  of  the  persistence  of  the  islands  of  Langerhans 
after  Hgation  of  the  pancreatic  ducts  is  of  special  importance 
when  regarded  from  the  standpoint  of  the  relation  of  the  islands 
to  glycosuria.  While  it  has  been  shown  that  glycosuria  invari- 
ably occurs  after  complete  removal  of  the  pancreas,  it  has  gen- 
€rally  been  accepted  that  ligation  of  the  pancreatic  ducts  is  not 
followed  by  glycosuria. 


f|(i  MAKN'     r.ril  I  K     KIRKISKIDE,     M.D. 

Ill  i()(K),  Maclalluni  described  an  experiment  in  which  one- 
third  of  the  ])ancreas  of  a  doj,^  was  separted  from  the  main  mass 
and  the  (hicts  hj^^ited.  Seven  months  hiter  wlien  this  isolated 
portion  was  re(hiced  to  a  mere  thickenini;  of  tlie  mesentery,  the 
normal  remain<ler  of  the  <iland  was  removed.  Glycosuria  fol- 
lowed hut  was  slight,  and  lasted  only  three  days,  after  which 
time  a  verv  considerable  tolerance  for  sui;ar  was  attained.  When, 
twenty-one  davs  later,  the  ])ancreatic  remnant  was  removed,  ex- 
treme <;lvcosuria  resulted.  Microscopically,  this  remnant  showed 
masses  of  cells  which,  thou.i^h  mor])holo.i;"ically  like  islet  cells, 
were  not  so  tvpical  as  to  eliminate  all  doubt  in  this  respect. 

The  present  study  was  undertaken  for  the  purpose  of  ascer- 
taininjj;  bv  means  of  ditTerential  stains  whether  these  groups  of 
cells  described  l)y  MacC'allum  and  others  were  made  up  solely 
of  i)ersisting  islet  tissue  By  means  of  Lane's  method  tlie  de- 
sired contrast  in  the  staining  reaction  between  the  acinar  and 
the  islet  cells  was  obtained.  The  pancreas  taken  from  a  normal 
guinea  pig  showed  the  islet  cells  tilled  exclusively  with  fine  dark 
blue  granules,  while  the  zymogen  granules  of  the  acinar  cells 
stained  a  reddish  brown.  The  isolated  pancreatic  portion  of  a 
guinea  pig,  which  had  been  operated  on  three  weeks  before, 
showed  an  increase  of  connective  tissue,  and  the  acinar  cells 
greatly  shrunken,  while  the  islands  of  Langerhans  apjieared  nor- 
mal and' their  cells  filled  with  blue  granules.  A  third  guinea  pig 
was  operated  on  in  the  same  way  and  kept  for  nearly  fifteen 
months.  Microscopic  examination  of  the  fatt\-  mass,  wliicli  had 
replaced  the  isolated  portion  of  the  pancreas,  showed  no  trace 
of  acinar  cells.  But  embedded  in  it  were  found  small  groups  of 
cells  whose  cytoplasm  was  filled  with  typical  blue  granules.  There 
could  be  no  doubt  that  these  cells  l)elonged  to  persisting  and 
actively  functioning  islands  of  Langerhans. 

Several  jjoints  are  suggested  by  this  preliminary  study. 
First,  that  the  contra.st  in  the  staining  reaction  between  the  gran- 
ules of  the  acinar  and  the  islet  cells,  as  shown  by  Lane,  can  be 
confirmed.  Secondly,  that  during  the  atrophy  of  the  acinar  cells 
and  even  long  after  the  last  traces  of  them  have  disappeared,  the 
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islet  cells  remained  morphologically  niiaffected  and  tilled  with 
the  granules  which  are  peculiar  to  them.  Taken  together  with 
the  experiments  of  Dr.  MacCallum,  this  seems  to  offer  strong 
evidence  in  sui)port  of  the  view  that  the  islands  of  Langerhans 
are  especially,  if  not  exclusi\-ely,  concerned  with  the  maintenance 
of  the  normal  carl)oh}"drate  metabolism. 

Discussion. 

Dr.  Ewixg:  I  would  like  to  ask  if  in  the  course  of  changes 
observed  in  these  tissues,  there  was  any  evidence  encountered  of 
transformation  of  ordinary  acinar  cells  intt)  the  type  of  islet 
cells? 

Miss  Kirkbride:  In  some  sections,  I  have  occasionally 
found  places  where  it  is  very  difhcult  to  say  positi\-ely  whether 
one  has,  or  has  not,  to  do  with  transitional  forms.  But,  on  the 
whole,  I  am  inclined  to  think  there  are  no  transitions  between  the 
acinar  and  the  islet  cells. 


CARCIXOMA    OF    THE    STOMACH    WITH    CURIOUS 
METASTASES  IN  THE  LUXGS. 

W.    G.    MAC  CALLUM,    M.D. 

The  peculiar  lesions  which  appeared  in  the  lungs  in  this 
case  seemed  to  justify  its  being  reported.  The  specimens  were 
taken  from  a  man  aged  55  years  Avho  died  with  obscure  symp- 
toms of  the  growth  of  a  malignant  tumor  in  his  lung.  Neverthe- 
less at  autopsy  the  appearances  were,  at  first  sight,  those  of  tu- 
berculous infection  of  the  lung.  There  were  areas  of  consolida- 
tion scattered  alxjut  through  both  lungs  which  on  section  had 
almost  exactly  the  appearance  of  a  pneumonic  consolidation  while 
the  remaining  lung  tissue  was  studded  here  and  there  with  small 
tubercle-like  masses.  There  were,  howe^•er,  small  lenticular 
thickenings  of  the  pleura  which  suggested  rather  a  tumor  growth. 


9-J  W.     (i.     MAC  CAI.l.U.M.     M.I). 

l^xaniiiiatioti  of  the  alxU^niinal  viscera  revealed  a  tumor  of 
the  stomach  which  occupied  a  lar.ije  portion  of  the  jnloric  end  of 
the  stomach.  It  pnxhiced  a  (hffuse  thickening  of  the  wall,  but 
there  was  practically  no  ulceration  and  no  marked  contraction. 
The  j;lantls  in  the  neij^hhorhood  of  the  pylorus  and  the  head  of 
the  i)ancreas  were  involved,  and  the  i>ancreas  itself  was  some- 
what invaded.  The  discovery  of  these  lesions  made  fairly  certain 
the  diagnosis  of  secondary  cancerous  involvement  of  the  lung. 

TUq  point  of  esj)ecial  interest  is  the  microscopical  character 
of  the  growth  in  the  lungs.  The  tumor,  which  had  grown  largely 
in  the  Ivmphatic  channels,  the  walls  of  the  arteries  and  veins, 
fre(|uently  leaves  them  and  enters  the  alveoli,  and  in  the  areas 
which  appeared  to  he  consolidated,  every  alveolus  is  snugly  filled 
with  a  mass  of  tumor  cells.  In  none  of  these  alveolar  masses  of 
cells  could  an\  hlood  vessels  he  found,  and  it  seems  as  though  the 
cells  were  gr(»wing  there,  bathed  in  the  fluid  Avhich  fills  most  of 
the  alveoli  and  produces  the  condition  of  oedema  throughout  a 
large  part  of  the  lung.  In  this  respect  their  growth  resembles 
very  closely  that  which  one  sees  in  the  cultures  of  carcinoma  cells 
made  in  a  hanging  drop  of  plasma  on  a  slide. 

The  ei)ithelial  cells  hang  together  very  closely,  as  has  been 
pointed  out  by  I)rs.  Lambert  and  Hanes,  in  these  cultures  when 
the  tissue  employed  is  from  a  carcinoma;  and  are  in  sharp  con- 
trast in  this  respect  with  the  cells  of  a  sarcoma  which  tend  to 
separate  from  one  another  and  grow  out  independently.  So,  too, 
in  the  alveoli  of  the  lung,  the  epithelial  cells  grow  in  solid  masses 
with  fairly  smooth  outlines,  and  one  can  hardly  escape  the  im- 
pression that  they  find  there  a  suitable  nutritive  medium  and 
mechanical  support  and  in  which  they  grow  [jraclically  as  they 
would  in  \itro. 

Discussion. 

l)u.  XoKuis:  You  see  occasionally  the  microscopic  picture 
which  Dr.  MacCallum  has  shown  in  the  slides,  when  there  occurs 
an  aspiration  of  cells.  Thus,  when  rupture  occurs  of  softened 
ei)itheliomatous  lymph-nodes  into  a  bronchus,  aspiration  into  the 
lobules  takes  place,  and  produces  a  similar  appearance. 
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A  CASE  OF  OVARIAN   PREGNANCY. 

I.    C.    RUBIN,    M.D. 

The  patient  from  whom  I  remoA'ed  this  specimen  was  24 
years  old,  had  been  married  three  years,  had  one  child  two  years 
of  age.  Previous  and  family  history  are  of  no  interest  in  this 
case.  Last  menstrual  period  seven  weeks  before  admission  to  hos- 
pital, which  was  a  year  ago  last  July.  Patient  was  admitted  to 
Beth  Israel  Hospital,  in  the  service  of  Dr.  S.  \\\  Bandler.  Two 
months  before  admission  to  hospital,  she  had  rather  sharp  pain 
in  the  abdomen,  localized  especially  in  the  lower  half  and  more 
intense  on  the  right  side  than  on  the  left.  At  that  time  slie  noted 
a  yellowish  vaginal  discharge ;  she  had  pains  once  or  twice  daily 
during  the  two  months  previous  to  admission ;  she  also  reported 
feeling  chilly  and  feverish  at  times.  Two  days  before  admission 
there  was  vaginal  bleeding".  At  the  time  (^f  admission  we  noticed 
no  bleeding  of  any  kind,  either  at  the  vuha  or  escaping  from  the 
external  os.  Examination  vaginall\',  elicited  tenderness  on  the 
left  side  over  a  mass  which  seemed  to  be  twice  as  large  as  an 
average  normal  ovary,  1)ut  did  not  have  the  characteristic  hard- 
ness. The  ovary  on  the  right  side  was  also  enlarged  and  tender. 
The  diagnosis  made,  in  view  of  the  irregular  history,  was  ec- 
topic gestation  on  the  left  side,  also  possibly  associated  with  in- 
flammatory disease.  Gonococci  were  not  found  in  either  the 
vaginal  or  urethral  smears. 

On  opening  the  alKlomen,  my  attention  was  directed  to  a 
small  amount  (about  2  ounces)  of  yellowish  fluid  which  was 
bloody,  and  which  seemed  to  fill  the  posterior  cul-de-sac.  The 
uterus  was  in  good  position,  though  somewhat  enlarged.  The 
left  adnexa  were  enlarged.  The  tube  was  bent  backward.  The 
ovary  was  attached  to  the  posterior  aspect  of  the  broad  ligament 
close  to  the  uterus.  On  trying  to  deliver  the  ovary,  I  noticed 
that  in  the  area  of  attachment  to  the  posterior  ligament  there  was 
a  rather  irregular,  chocolate-brown  mass  which  protruded  from 
the  ovary,  and  which  looked  very  much  like  a  degenerated  corpus 
luteum.     At  the  same  time,   in  the  manipulati(Mi,   I  brought  to 
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view  a  small  pluni-cnlorcd  mass,  alxmt  the  size  of  a  hazel  nut.  I 
was  not  certain  at  the  time  whether  it  was  a  corpus  luteum  or  a 
hlxHHly  mule.  'Ihe  uterine  serosa  seemed  oedematous  and  tore 
tlirouj^h  when  i^rasped  with  tenaculum  or  forceps. 

The  tube  was  removed  at  its  uterine  insertion.  The  right 
adnexa  showed  cystic  dei^eneration  of  the  ovary.  Tlie  tubes  on 
either  side  were  practically  normal.  r)ne  point  of  interest  was 
that  the  left  tube  was  rather  short.  I  did  not  notice  whether  it 
was  short  in  comparison  to  the  ri,i,dit.  but  after  straij^htening  it 
out.  1  saw  it  was  a  short  tube. 

Patient  made  an  uneventful  recovery.  T  curretted  her  with- 
out anaesthesia,  after  waiting  two  weeks  for  the  possible  dis- 
charge of  a  decidual  cast,  and  examined  the  currettings  as  well 
to  make  the  study  of  the  case  complete.  1'he  si)ecimens  that  I 
examined  were  the  left  adnexa,  a  small  portion  of  the  ovary  of 
the  right  side  and  the  uterine  currettings.  Under  the  microscope 
one  of  these  sections  showed  a  blood  clot  surrounded  practically 
on  all  sides  bv  an  oxarian  cortex.  The  first  section  taken  through 
the  api)arent  le\el  of  the  rupture  showed  very  few  chorionic  villi; 
these  were  in  a  \er\-  jioor  state  of  preser\-ati(^n.  There  was  not 
the  t)pical  double  layer  of  epithelium  but  the  nnxomatous  stroma 
was  so  characteristic  that  there  was  no  (|uestion  about  it.  Another 
section  showed  groups  of  these  chorionic  villi.  un(|uesti()nal)le  in 
character,  which  were  immediately  underlying  the  ovarian  cortex. 
The  cortex  itself  showed  a  comjiaratixely  normal  structure. 
There  were  typical  ovarian  elements.  /.  r..'  follicles  in  all  stages 
of  (levelo])ment,  from  the  earlier  form  to  the  mature  follicle. 
On  the  surface  of  one  portion  of  the  ovarv  were  several  groups, 
spherical  and  oxoid,  which  showed  characteristic  decidual  cells. 
These  were  separated  by  a  cleft  which  was  lined  by  flat  cells  that 
resembled  endothelial  cells  but  on  comi)arison  with  some  of  the 
residual  germinal  epithelium,  I  am  inclined  to  think  they  are  true 
epithelial  cells.  There  was  no  remnant  of  the  corpus  luteum  ex- 
cept for  a  number  of  pigmented  cells  at  the  circumference  of  the 
blood  cf^agulum.  some  of  which  suggested  very  strongly  typical 
luteal  .qells.     The  tube  on  the  same  side,  several  sections  being 
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made,  showed  no  decidual  reaction  whatever.  The  ovary  of  the 
other  side — the  small  piece  that  was  examined — showed  a  rather 
peculiar  condition  of  what  might  be  called  a  theca-lutein  cyst.  I 
mention  that  to  submit  it  for  your  consideration,  as  I  am  not 
Cjuite  certain  about  its  significance.  The  uterine  currettings 
showed  nothing  striking.  I  was  surprised  not  to  find  any  evi- 
dence of  decidual  reaction. 

Another  point  which  is  of  some  interest  in  this  specimen  is 
the  appearance  of  decidual  cells  within  the  walls  of  the  smallest 
blood  vessels  within  the  ovarian  cortex  in  the  close  vicinity  of  the 
decidual  tubercles  mentioned  above.  Most  of  the  microscopic 
sections  show  this  cliange  within  the  \'essel  walls,  though  the 
decidual  tubercles  appeared  in  sections  of  a  small  portion  of  the 
ovary. 

Since  grossly  the  ovary  was  the  seat  of  a  pregnancy,  since 
the  tube  on  the  same  side  did  not  show  any  fetal  elements,  and 
since,  further,  the  ovary  was  undoubtedly  connected  to  the  uterus 
by  the  utero-ovarian  ligament,  and  lastly,  since  the  chorionic  ele- 
ments were  found  microscopically  in  the  blood  clot,  immediately 
surrounded  on  all  sides  l)y  ovarian  cortex,  the  diagnosis  of 
ovarian  pregnancy  seems  absolutely  certain,  and  satisfies  all  the 
criteria  laid  down  by  Spiegelberg,  Williams,  Norris,  and  others. 

The  o\'ar}-  measured  aliout  6.5  x  4.5  x  2.5  cm. 

Disciissi(?n. 

Dr.  Norris  asked  Dr.  Rubin  whether  any  serial  sections 
were  made  of  the  o\ary. 

Dr.  MacCallum  :  The  most  interesting  point  in  this  con- 
nection is  the  behavior  of  the  corpus  luteum.  In  a  case  seen 
last  year  in  which  the  ovarian  pregnacy  was  very  definitely  de- 
termined, the  formation  of  lutein  tissue  was  quite  striking 
throughout  both  ovaries,  and  it  seemed  possible  that  since  the 
follicle  in  which  pregnancy  was  going  on  could  scarcely  carry  on 
a  normal  formation  of  corpus  luteum,  similar  tissue  was  formed 
in  an  unusual  degree  in  other  parts  of  the  ovaries. 

Dr.  Rubin  said  that  he  did  not  make  serial  sections  but  cut 
out  sections  of  various  parts  of  the  ovary.  He  preserved  the 
ovary  so  that  it  could  be  demonstrated  at  future  times. 
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DKMOXSTRATIOX   OF   A   CASE  OF   HEMOCHROMA- 
TOSIS. 

A.    M.   I'Ari'HXIlKI.MHK.    M.D. 

Tlic  case  is  one  from  l^r.  Janeway's  service,  and  I  am  in- 
debted to  him  for  ijermission  to  report  the  clinical  data.  The 
essentials  of  the  history  are  as  follows:  Man  37  years  of  age, 
alcoholic,  had  taken  ten  or  twelve  whiskeys  a  day.  He  became  ill 
in  March,  developing  symptoms  of  an  acute  diabetes  witli  4  to 
7  per  cent,  of  sugar  in  his  urine.  The  liver  was  enlarged.  Tliere 
was  rapid  loss  of  weight,  acidosis  developed  and  the  case  ter- 
minated with  high  fever  and  symptoms  of  general  infection. 
There  was  not  noted,  during  the  time  the  case  was  observed  clin- 
icallv.  anv  striking  i)igmentation  of  the  skin.  Init  at  the  autopsy 
the  skin  is  described  as  having  a  slight  leaden  hue  and  there  were 
noted  some  patches  of  pigmentation,  resembling  freckles,  on  the 
surface  of  both  forearms. 

The  autopsy  was  performed  l)y  Dr.  Hanes.  from  wliose 
protocol  I  abstract  the  following  notes :  On  opening  the  ab- 
dominal cavity  there  is  found  an  excessive  amount  of  free  fluid 
of  dark-yellow  color,  and  rather  turbid.  Adhesions  about  upper 
lobe  of  spleen  and  left  lobe  of  liver.  Heart  and  lungs  practically 
normal.  Spleen  greatly  enlarged,  weight  570  gms.,  measuring 
16  X  II  X  5^  cm.,  firm;  there  was  a  thick  yellow  deposit  on  the 
capsule.  On  section  it  was  smooth,  with  no  bulging  of  the  pulp. 
There  was  no  marked  change  in  the  color.  The  liver  was  large, 
weighed  2580  gms.  The  color  of  the  liver  was  exceedingly  strik- 
ing; both  on  the  surface  and  on  section  it  presented  a  very  typ- 
ical, chocolate  or  bronze  color  characteristic  of  the  affection.  It 
showed  a  fine  diffuse  cirrhosis  and  a  number  of  whitish  foci, 
some  with  central  softening,  which  proved  to  be  abscesses  or 
areas  of  necrosis.  The  stomach  mucosa  was  considerably  con- 
gested ;  it  showed  no  striking  pigmentation,  although  the  mucosa 
was  very  thick  and  velvety.  The  rest  of  the  intestinal  tract 
showed  nothing  remarkable.  Kidneys  negative.  Bladder  nega- 
tive.    Perigastric  and  retro- peritoneal  lymph-nodes  and  the  pan- 
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creas  showed  the  most  extreme  macroscopic  changes,  the  cut 
sections  presenting  the  typical  chocolate  or  mahogany  brown 
appearance.  The  pancreas  was  very  firm.  Ijut  neither  enlarged 
nor  atrophic. 

Microscopic  Examination. 

Skin:  One  of  the  small  pigmented  spots  on  the  chest  was 
taken  for  examination.  The  ]Malpighian  layer  of  the  epidermis 
is  free  from  pigment,  but  there  is  an  abundant  deposit  of  yellow 
granules  giving  the  iron  reaction,  al^out  the  basement  membranes 
of  the  sweat  glands.  The  glandular  and  duct  epithelium  itself 
is  free.  This  is  a  rather  striking  exception  to  the  general  rule 
that  the  pigment  is  deposited  primarily  in  the  glandular  epi- 
thelium. 

Liver:  The  liver  lobules,  which  are  of  large  size  and  ir- 
regular shape,  are  separated  by  stout  fibrous  septa,  in  which  are 
many  new-formed  bile  ducts.  The  liver  cells  stain  well,  and 
for  the  most  part  show  no  degenerative  changes.  They  contain, 
without  exception,  masses  of  yellowish  pigment  granules  giving 
the  "hemosiderin"  reaction,  and  showing  a  characteristic  distribu- 
tion in  the  distal  supra-nuclear  portion  of  the  cells — away  from 
the  blood  capillaries.  Tlie  nuclei  themselves  are  invariably  free 
from  blood  pigment.  In  the  interlobular  connective  tissue,  the 
.  pigment  lies  in  part  within  the  connective  tissue  cells,  in  part 
scattered  between  the  hyaline  fibrils.  The  endothelial  cells  of  the 
capillaries  and  of  the  larger  vessels  as  well,  contain  it.  as  do  the 
epithelial  cells  of  the  new-formed  bile-ducts.  The  larger  bile- 
ducts  are  relati\-el}'  free. 

The  large  abscesses  are  composed  of  necrotic  material  with 
much  chromatin  dust,  pycnotic  material  and.  at  the  periphery,  a 
loose  granulation  tissue  in  which  are  numerous  lymphoid  and 
plasma  cells.  There  is  considerable  iron-reacting  intra  and  extra- 
cellular pigment  scattered  through  the  necrotic  areas,  and  in 
places,  the  persitent  liver  framework  is  encrusted  with  iron  salts, 
staining  also  with  hematoxylon.  To  this  peculiar  incrustation,, 
we  shall  refer  again. 
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J 'line  reus:  In  this  orj^aii.  also,  there  is  a  very  ])ron()iinced 
sclerosis,  \\liieli  is  Ixttli  inter  and  intra-lolnilar  in  type.  The 
pij^iient  is  extremely  alnindant.  hoth  within  the  ])arenchynial 
cells  and  in  the  stroma.  Here,  as  in  the  liver,  there  is  a  distinct 
tendency  for  the  pit^nient  to  1)e  massed  in  the  inner  portion  of 
the  acinal  cells,  surrounding-  the  lumen.  The  larger  pancreatic 
ducts  contain  little  or  no  pigment. 

\'erv  few  islands  of  Langerhans  were  found  in  the  sections 
examined.  None  of  those  discovered  show  marked  fibrosis  or 
hyalin  change.  Some  of  the  island  cells  contain  a  good  deal  of 
■coarse  i)igment,  others  are  entirely  free.  On  the  whole,  the 
islands  contain  decidedly  less  pigment  than  the  acinal  portions 
of  the  gland. 

Adrenal:  llere  the  I'igment  is  \irtuall}"  liniiled  to  the 
extreme  outer  portion  of  tlie  zona  glomerulosa.  rarely  extending 
a  short  distance  into  the  fasciculate  zone.  The  capsule  is  entirely 
free,  and  the  ])igment  granules  are  a])parently  situated  within  the 
])arench\inal  cells,  and  not  in  the  stroma.  A  few  scattered  pig- 
mentd)earing  cells  are  found  also  in  the  medullary  portion  of  the 
gland  about  the  central  vein — whether  within  chromaffin  cells  or 
not,  it  is  difficult  to  say. 

Spleen:  Is  congested.  In  ilie  sinuses  are  manv  large 
endothelial  (  ?)  cells,  with  stippled  protoplasm  and  small,  deeply 
staining,  eccentric  nuclei.  Many  of  these  cells  contain  a  few 
greenish-yellow  pigment  granules  of  small  size. 

'J'he  Malpighian  bodies  are  small:  the  central  artery  is 
slightly  .sdero.sed. 

The  trabeculae  are  not  much  thickened,  but  in  many  of  them 
are  irregular  fibers  staining  bluish  with  hematoxvlin.  but  giving 
a  pronounced  iron  reaction  with  Perl's  method.  Under  the  im- 
mersion, the  elastic  fibers  may  be  traced  directly  into  these  blue- 
staining  fibers:  one  gets  the  impression,  however,  that  the  blue- 
staining  material  is  deposited  upon  or  along  the  refractile  fibers, 
and  one  may  occasionally  follow  an  elastic  fiber  as  a  refractile 
central  core,  directly  through  the  bluish  portions.  Some 
•of  the  small  blood-vessels  are  also  wholly  or  incompletely  con- 
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verted  into  thick,  rigid.  1)liie-staining  rings.  The  incrustation 
involves  practicahv  the  entire  nniscnlar  coat  as  well  as  the  elastic 
fibers. 

Lxniph-iwdcs:  Corresponding  to  the  gross  appearance, 
there  is  an  enormous  deposition  of  pigment  in  the  mesenteric  and 
peri-pancreatic  Ivmph-nodes.  In  contrasting  sections  stained  ac- 
cording to  Perl's  methods  with  those  treated  after  Nishimura, 
with  ammonium  sulphide,  followed  1)y  potassium  ferrocyanide 
and  HCl,  one  finds  that  the  latter  show  an  even  greater  amount 
of  iron  reacting  ])igment.  The  granules  occur  intra-cellularly, 
particularlv  in  the  endothelial  cells  of  the  lymph-sinuses,  in  giant- 
cells,  and  in  free  clumps  between  the  cellular  elements.  There  is 
a  fairl}-  marked  fibrosis  of  the  glands. 

A  very  remarkable  feature  is  the  con\-ersion  of  the  reticu- 
lum in  places  into  a  dense,  rigid  framework  which  in  part  appears 
as  a  greenish  refractile  sul)stance,  in  part  stains  a  deep  l)lue  with 
hematoxvlin.  In  places,  these  incrusted  fibers  have  fragmented 
into  short,  thick  1)ars.  many  of  which  are  surrounded  by  large, 
foreign  body  giant  ceHs.  containing  a  dozen  or  more  nuclei. 

With  the  iron  stains,  the  incrusted  reticulum  yields  an  in- 
tense l^lue  color.  Treated  with  a  sih'er  nitrate  solution,  a  part 
at  least  of  the  reticulum  stains  l)lack  after  exposure,  demon- 
strating the  presence  of  ])hosphates.  Although  the  a\-idity  of 
these  structures  for  the  hematoxylin  as  well  as  their  refractile 
appearance  in  unstained  sections,  strongly  suggested  the  presence 
of  calcification,  it  was  found  that  after  treatment  with  a  strong 
oxalic  acid  solution,  they  no  longer  stained  with  aqueous  hema- 
toxylin. This  applies  also  to  the  incrustation  of  the  walls  of  the 
small  arteries,  wdiich  showed  the  same  lesion  as  those  in  the 
spleen. 

One  further  feature  is  worth  recording,  namely,  the  occa- 
sional presence  within  the  giant-cells  of  peculiar  stellate  inclu- 
sions, similar  to  those  described  and  pictured  by  \\'olbach  (/. 
of  Med.  Res.  Vol.  XXIV.,  Xo.  2.  191 1)  and  more  recently  by 
Vogel  in  a  case  of  Bronchiolitis  obliterans    {J'irch.   Arch.   Bd. 
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206,  lift.  I,  191 1  ).  'I'licsc  inclusions  do  not  give  the  iron  re- 
action, nor  stain  directly  with  the  orcein  elastic  tissue  stain. 

Myocardiiiiii:  The  ])ignient  is  ahundant.  It  shows  a 
tendency  to  he  massed  ahoiit  the  poles  of  the  nuclei  in  the  un- 
differentiated sarcoplasiua,  hut  rows  of  granules  extend  also  a 
considerahle  distance  hetween  the  fihrillae.  The  interstitium  is 
practically  free  from  pigment. 

Sloiiuuh:  In  the  gastric  mucosa,  there  is  a  fairly  ahun- 
dant deposit  of  i)igment  in  the  depths  of  the  glands.  The  more 
superficial  layer  of  the  epithelium  as  well  as  the  muscularis.  is 
quite  free.  One  ohserves  again  the  tendency  of  the  pigment  to 
accumulate  in  that  portion  of  the  secreting  cell  wdiich  is  next  to 
the  lumen  of  the  gland  tuhule  and  away  from  the  hasement  mem- 
hrane.  This  is  very  distinct  in  cross  sections,  where  the  lumen 
is  seen  lined  with  l»lue  i-ranules. 


From  the  ahove  re])ort.  it  is  evident  that  the  case  is  a  very 
tyjMcal  one.  resemhling  closely,  hoth  in  the  clinical  and  patho- 
logical features,  many  of  the  previously  ohserved  cases.  The 
conflicting  and  inadequate  theories  regarding  the  pathogenesis 
of  the  disease,  have  heen  excellently  summarized  hy  Sprunt  in  a 
recent  article  (Arch,  of  Inf.  Med.,  Vol.  8.  No.  t,  191  i),  and  need 
not  be  discussed  here.  The  features  of  particular  interest  in  this 
case  are.  i)erhaps.  the  ahsence  of  noteworthv  changes  in  the 
islands  of  Langerhans.  in  spite  of  the  intense  glycosuria,  and  the 
remarkable  iron  incrustation  of  the  elastic  and  reticular  fibers  of 
the  Ixmphnodes  and  splenic  trabeculae. 

(Sections   of   tlif   organs   al)ove   descril)od    were   demonstratLcl    with    the 
projection  api)aratiis.) 

Discussion. 

1)k.  I'.wixc. :  In  a  case  of  hemochromatosis  examined  by 
Dr.  I'llser.  of  the  New  York  Hospital,  some  years  ago,  and  used  in 
our  laboratory  for  class  demonstration,  the  pancreas  differed  es- 
sentially  from  that  described  by  Dr.   Pappenheimer,  in  that  it 
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showed  an  enormous  increase  in  the  num1)er  and  size  of  the 
islands.  These  occupied  in  some  places  at  least  half  of  the 
parenchyma. 

Dr.  Libman  :  About  six  or  seven  years  ago  we  had  a  very 
interesting-  case  of  diabetes  in  which  at  post-mortem  examination 
we  found  marked  hemosiderosis  of  the  liver  and  spleen,  but  none 
of  the  pancreas.  There  was  present  a  hyaline  degeneration  of 
the  islands  of  Langerhans.  We  considered  this  case  of  some  im- 
portance because  it  demonstrated  that  the  explanation  given  by 
certain  authors  of  the  pathogenesis  of  bronzed  diabetes  cannot 
hold  in  all  instances.  According  to  these  authors,  there  is  first 
a  hemosiderosis  of  the  pancreas,  and  later  a  cirrhosis  of  the  pan- 
creas, this  leading  to  a  glycosuria.  In  the  case  which  I  have  men- 
tioned, this  could  not  hold  true. 
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PLEXUS. 

ELY  MOSCHCOWITZ,   M.D. 

J.  S.,  48  years  old.  The  esential  facts  in  his  clinical  history 
are  these :  Gradually  increasing  jaundice  of  fourteen  months 
duration  accompanied  by  a  gradual  loss  of  weight.  For  the  past 
four  weeks,  attacks  of  pain  in  the  abdomen,  which  were  relieved 
by  catharsis.  Physical  examination,  with  the  exception  of  a 
deep  jaundice,  was  negative.  At  exploratory  operation,  the  pan- 
creas was  found  enlarged ;  a  few  small  nodules  on  the  upper  sur- 
face of  the  liver  were  noted,  one  of  which  was  removed  and  from 
a  frozen  section  was  reported  adeno-carcinoma.  A  cholecystec- 
tomy was  done.    The  patient  died  24  hours  later. 

The  autopsy  was  incomplete.  A  firm  mass  was  found  lying 
above  the  pancreas  and  surrounding  the  superior  mesenteric  ar- 
tery. The  mass  was  irregular  in  outline,  densely  adherent  to 
the  pancreas,  firm  and  grey.     Superiorly  it  merged  gradually  into 
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the  siin«)un<liii.!4  rctn»-])eiiloncal  tissues.  On  section,  small  cone- 
shaped  i)rnjecti(>ns  are  distinctly  visihle  ni)<)n  ])ressure.  which  re- 
cede as  the  pressure  is  released.  Xunientus  smaller  and  lar^^er 
bile-stained  inlands  are  present,  within  and  snrroundin.^-  this 
mass. 

The  primary  tunmr  was  apparently  nut  remn\ed  at  autopsy, 
hut  was  proltahlv  situated  either  in  the  terminal  portion  of  the 
biliarv  passaj^es  or  in  the  du«tdenum.  The  condition  of  the  re- 
mainiui;-  organs  at  autopsy  is  indicated  hy  the  Anaiomical  Diag- 
nosis: Obstructive  Jaundice.  Metastatic  Carcinoma  of  the  liver 
and  i)ancreas.  Interstitial  pancreatitis.  Dilatation  of  the  gall- 
bladder: fresh  cholecystectomy;  Periportal  cirrhosis  with  fatty 
degeneration  and  bile  jjigmentation  of  the  liver.  Hyperplasia 
and  chronic  congestion  of  the  spleen.  Fatt}-  and  parenchymatous 
degeneration  of  ijic  kidneys. 

Microscopical  Examination. 

The  nodules  of  the  liver  showed  typical  adeno-carcinoma. 
The  organ  otherwise  shows  chronic  congestion  and  slight  peri- 
portal cirrhosis. 

Spleen:  Chronic  congest i(Mi.  Kidneys:  Chronic  diilfuse 
nephritis.  Pylorus  and  portion  of  duodenum  removed:  Negative. 
Pancreas:  There  is  a  marked  cirrhosis  with  an  abundant  in- 
crea.se  in  the  peri-acinar  and  interlobular  connective  tissue.  There 
is  much  round-celled  infiltration.  The  acini  are  distorted  in 
shape,  due  to  the  growth  of  the  ])eri-acinar  connective  tissue. 
Numerous  islets  of  adeno-carcinoma  are  present  in  the  inter- 
lobular connective  tissue,  especially  in  the  head  of  the  pancreas. 
The  connective  tissue  around  the  biliary  passages  shows  a  num- 
ber of  islets  of  adeno-carcinoma.  The  nerves  in  this  situation 
show  infiltration  with  adeno-carcinoma  similar  to  that  about  to 
be  described. 

The  mass  lying  al)ove  the  pancreas  consists  of  numerous 
nerve  bundles  and  connective  tissue,  fat,  areolar  tissue  and  lym- 
phatic glands.     It  is  apparent  from  the  relations  of  this  mass  to 
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the  pancreas  and  the  superior  mesenteric  arter}'  that  the  collec- 
tion of  ner\-e  bundles  constitutes  in  the  main  the  superior  mesen- 
teric or  solar  plexus.. 

Only  a  small  minority  of  the  ner\e  bundles  have  escaped 
carcinomatotis  invasion. 

The  majority  of  the  ner\-es  show  a  carcin(»matous  infiltra- 
tion, which  is  distributed  in  three  ways. 

1.  The  carcinoma  is  strictly  limited  to  the  perineurium. 
(Fig.  I). 

2.  The  carcinoma  is  strictly  limited  to  the  endoneurium. 
(Fig.  2). 

3.  Both     perineurium     and     endoneurium     are     inxolved. 

(Fig.  3)- 

In  manv  instances,  there  is  evidence  of  continuity  between 
the  perineural  and  endoneural  carcinomatous  acini,  and  between 
the  perineural  invasions  and  small  infiltrations  lying  just  outside 
the  perineuriuuL  The  epineurium  other^^■ise  is  remarkably  free 
from  carcinomatous  invasion. 

The  nerve  bundles  are  very  large  and  show  areas  of  degen- 
eration, more  or  less,  complete. 

Tumor  invasion  of  the  sympathetic  plexus  is  uncommon. 
The  majority  of  the  cases,  thus  far  reported,  involve  the  hypo- 
gastric plexus,  usually  following  cancer  of  the  uterus.  A  rather 
thorough  search  of  the  literature  fails  to  reveal  a  hitherto  re- 
ported case  of  cancerous  involvement  of  the  solar  plexus. 

To  explain  the  pectiliar  distribution  of  the  cancerous  in- 
vasion in  this  case,  a  study  of  the  anatomical  distribution  of  the 
lymph  spaces  of  the  nerves,  as  elucidated  by  Axel  Ke}'.  and 
Retzius.  Ranvier  and  W'aldeyer.  otiers  illuminating  information. 
These  authors  showed  that  the  lymph  spaces  of  nerves  are  in 
direct  communication  with  the  subarachnoidal  and  subdural 
spaces  and  can  be  injected  from  these  situations.  They  found 
that  the  lymph  spaces  of  the  nerves  are  arranged  concentrically 
in  the  perineurium,  from  which  they  pass  directly  into  the  en- 
doneurium and  from  here  aroun.d  eacn  nerve  fibre-,  so  that  each 
fibre  is  bathed,  as  it  were,  in  Ixmi'h  fluid.     In  no  instances  could 
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anv  cminmitiicatioii  be  discovere.l   helwcfn   these   lymph   spaces 
and  the  Ivinphatics  of  the  nerve  trunk,  which  run  in  the  epineu- 


rniin. 


With  these  facts  in  mind,  we  note  how  closely  the  cancerous 
infiltration  in  the  case  just  reported  simulates  the  distribution  of 
tile  Ivmph  spaces.  This  case  may  therefore  be  regarded  a?  a 
pathological  demonstration  of  the  anatomical  distribution  of  lie 
lymph  spaces  of  nerves. 

The  perineurium  may  therefore  l)e  regarded  as  a  i)rotection 
against  in\asinn  fi-nm  the  lymphatics  externally  t(»  it.  'J'his  ex- 
l)lains  the  com]>arative  immunity  of  involvement  of  the  nerve 
bundles  in  carcinoma  of  the  peripheral  trunks  of  nerves  and  in 
infectious  lymphangitis.  It  also  explains  the  selective  distribution 
of  the  toxins  to  the  nervous  system  in  tetanus. 


I'ig-    I.— Sliowing    Perineural    Invasion   by    Carcinoma. 


Fig.   2. — Showing   Endoneural    Invasion   by   Carcinoma. 


I'lg-  3-— Showing   Perineural   and   Endoneural   Invasion  bv   Cai 
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JAMKS    KWIXC.   M.D. 

Patient,  male,  55  years  of  age,  of  temperate  habits,  without 
history  or  external  signs  of  lues,  and  while  apparently  in  ex- 
cellent health,  was  suddenly  seized  with  sharp  pain  in  the  lower 
lumbar  region.  The  pain  grew  more  severe  and  he  was  soon 
prostrated.  Twelve  hours  later  there  was  moderate  general 
abdominal  tenderness  but  no  localized  tumor.  1"he  bowels 
moved  once  moderately  and  the  feces  were  decidedly  acholic  but 
ai)parently  free  from  blood.  No  fever.  Leucocytes  25,000,  8d 
per  cent,  polynuclear.  This  condition  continued  for  48  hours- 
without  definite  change.  Init  the  pulse  was  notably  weak  from  the 
first.  On  llie  third  day  there  was  a  sudden  turn  for  the  worse 
with  voiuitiug,  collajise,  and  signs  of  peritonitis,  and  the  patient 
died  72  hours  after  the  first  syiuptom.  For  this  abstract  of  the 
history  I  am  indeljted  to  Dr.  C.  L.  Gibson. 

Necropsy. 

Body  of  well-nourished  male.  Line  of  pubic  hair  ceases  at 
pul)es.  General  pilosity  slightly  below  average.  There  are  no 
other  signs  of  Status  Lymphaticus.  Xo  external  markings. 
Slight  jaundice.  Xo  oedema.  Rigor  moderate.  Sul)cutane(jus 
fat  well  developed.     Abdomen  slightly  protuberant. 

Blood  cultures  taken  from  right  median  basilio  \ein  proved 
sterile  on  blood  agar  and  plain  agar,  aerobic. 

77/1'  peritoneal  caz'ity  contains  about  a  pint  of  blood-stained 
fluid.  A  portion  of  small  intestine  measuring  177  cm.  in  length 
occupying  the  intermediate  portion  of  the  lower  ileum  is  black 
and  infiltrated  with  blood.  The  peritoneal  surface  over  this 
area  is  granular.  The  tissue  is  firm  from  distension  of  vessels. 
Its  position  is  normal  and  none  of  the  coils  is  confined  by  ad- 
hesions of  any  kind.  It  occupies  the  mid-alxlominal  region  and 
presents  beneath  the  omentum  which  is  freely  movable  over 
the  infarcted  coils. 
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The  entire  mesentery  leading  from  these  coils  is  thickened 
and  firm  and  the  course  of  many  vessels  may  be  palpated  as 
firm  thrombosed  cords.  In  the  region  of  the  pancreas  there  is 
a  tumor-like  mass  in  the  root  of  the  mesentery  which  on  removal 
and  incision  proves  to  be  the  main  mesenteric  vein  and  branches, 
which  are  thickened,  dilated  and  filled  with  a  firm  lamellated 
thrombus.  The  thromljus  terminates  above  in  a  firm  elongated 
free  extremity  at  the  level  of  the  upper  border  of  the  pancreas. 
At  this  point  also  the  wall  of  the  vein  is  covered  by  a  thin  firmly 
adherent  parietal  thrombus  (Adhesive  Thrombophlebitis).  Be- 
low, the  thrombus  is  continuous  with  the  black  blood  masses  in 
the  mesenteric  border.  The  mesenteric  artery  is  empty  and  con- 
tracted. The  intestinal  contents  consist  chiefly  of  dark,  bloody 
fluid.  The  intestinal  mucosa  is  dark,  necrotic.  On  lifting  tlie 
infarcted  intestine  out  of  the  alxlomen,  it  breaks  apart  near  th2 
center  of  the  infarcted  area. 

An  old  thin  fibrous  band  binds  the  coecum  to  the  right  side 
of  the  false  pelvis.     The  appendix  is  normal. 

Pancreas:    Firm,  hard,  light  colored. 

Liver:  Surface  slightly  irregular,  muttled  light  areas  with 
lines  of  deep  congestion.  Gall  bladder  contains  a  little  bile.  Xo 
calculi. 

StomacJi  appears  normal  externally. 

Kidneys:  Size  and  consistence  normal.  Capsule  strips,  sur- 
face slightly  granular.     ^Markings  somewliat  irregular. 

Adrenals:    Normal. 

Spleen:    Large,  soft,  and  very  dark. 

Remaining  organs  not  examined. 

Anafoniical  Diagnosis. 

Primary  thrombosis  of  mesenteric  vein. 

Infarction  and  necrosis  of  ileum.     Beginning  peritonitis. 

Cirrhosis  of  liver. 

*  Microscopical  Examination. 

The  mesenteric  vein  from  above  the  pancreas  down  to  its 
bifurcation  is  the  seat  of  an  advanced  productive  inflammation. 
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All  tlic  coats  (»f  the  vessels  are  involved,  especially  llie  media  and 
intiina.  The  adveiitilia  is  infiltrated  with  round  cells,  and  new 
fibrous  tissue,  new  vessels  and  mund  cells  extend  well  out  into 
the  sum. undine  fat  tissue.  'Ihe  media  is  much  thickened  with 
many  collections  of  round  cells,  many  new  capillaries  and  much 
new  fibrous  tissue,  new  vessels  and  round  cells  extend  well  out 
into  Ihe  surnumdinjL;  fat  tissue.  The  mu.scle  bundles  are  atrophic 
and  widely  separated  by  oedema  and  hyaline  connective  tissue 
fibrils.  The  intinia  shows  larj^e  areas  of  fibrous  thickening.  The 
lumen  is  occujiied  by  a  firm  adherent  mixed  thrombus,  in  places 
containin«;-  manv  polynuclear  leucocytes.  'J'he  thrombus  is  adher- 
ent at  many  points  along  the  main  venous  trunk.  At  several  points 
there  is  beginning  organization  going  out  from  the  eroded  intinia. 
\\'here  the  vein  comes  in  contact  with  the  pancreas  there  is  a 
sacculai-  dilatation,  the  wall  of  which  is  \-ery  thin.  The  adjoin- 
ing area  of  the  p-ancreas  is  the  seat  of  ad\anced  interstitial  pro- 
ductive i)ancreatitis. 

'i"he  peripheral  branches  of  the  mesenteric  vein  down  to  the 
intestinal  border  are  distended  with  blood  in  which  there  is  little 
fibrin,  while  the  vessel  w^alls  are  not  altered.  Portions  of  the 
thrombosed  mesenteric  vein  were  stained  by  Levaditi's  method 
for  spirochaeta  pallida,  and  although  a  prolonged  search  was 
made  no  spirochaetae  were  found. 

The  splenic  vein  is  varicose,  but  the  thrombus  ends  sharply 
at  its  junction  with  the  mesenteric  vein. 

The  mesenteric  artery  shows  marked  mesarteritis,  with 
fibrosis,  atrophy  of  muscle  fibres,  and  many  small  mucous  or 
fatty  cysts. 

The  in  farcted  intestine  is  completely  necrotic.  Elsewhere  the 
vessels  are  distended  with  blood.  No  old  lesions  were  discovered 
in  the  intestines. 

I'ancrras  shows  moderate  fat  invasion.  In  many  lobules 
there  are  areas  of  dense  old  fibrous  tissue.  There  is  no  fat 
necrosis  and  ihe  rlucts  are  pervious.  The  pancreatic  parenchvma 
is  normal. 
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Liver  shows  distension  of  portal  veins  and  occasional  areas 
of  fattv  infiltration.  The  portal  canals  are  often  much  thickened 
and  infiltrated  with  round  cells,  especially  about  the  portal  veins. 

Kid)ic\'s:  There  is  Avell  marked  arteritis  of  the  interlobular 
arteries :  a  few  glomeruli  are  atrophied,  but  most  of  them  are 
normal.     The  tubule  cells  are  slightly  degenerated. 

Microscopical  Diagnosis. 

Mesenteric  Thrombn-phleljitis. 

Hemorrhagic  infarction  and  necrosis  of  Ileum. 

Chronic  interstitial  pancreatitis. 

Arteritis  of  renal  vessels. 

Cirrhosis  of  liver. 

Siiiinnary. 

The  study  of  the  lesions  in  this  case  shows  with  entire  certainty 
the  course  of  events  that  led  to  the  patient's  death.  A  long  es- 
tablished inflammation  of  a  considerable  portion  of  the  mesen- 
teric vein  led  eventually  to  a  parietal  thrombosis  of  this  v^in, 
beginning  near  the  pancreas.  This  partial  occlusion  of  the  ves- 
sel led  to  venous  stasis  in  the  intestine,  with  pain  and  prostration. 
The  parietal  thrombus  soon  became  complete  during  the  48  hours 
of  the  illness,  and  this  was  followed  by  complete  strangulation 
and  necrosis,  which  proved  rapidly  fatal. 

The  thrombosis  is  fully  explained  by  tlie  changes  in  the 
wall  of  the  upper  few  inches  of  the  vein,  and  there  is  no  need 
to  look  for  primary  lesions  in  the  intestine,  which  Avere  found  to 
'be  missing.  The  main  thrombus  was  old  (3  days),  firmly  ad- 
herent, and  lamellated.  the  peripheral  veins  being  gorged  with 
blood  without  coagulation. 

The  cause  of  the  phlebitis  is  not  clearly  indicated  in  the 
histological  appearance  of  the  lesion.  The  blood  being  sterile, 
there  was  no  indication  of  general  septicemia  with  local  vascular 
lesions. 

The  commonest  cause  of  localized  chronic  ])hlel)itis  is  syph- 
ilis, and  the  lesions  were  somewliat  similar  to  th<;)se  which  <xcur 
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in  syphilis.  As  possibk-  additional  sis^ns  of  syphilis  llicTc  were 
old  i)erii)ortal  cirrliosis  of  the  liver,  interstitial  pancreatitis,  and 
renal  arteritis,  ^'et  none  of  these  lesions  is  pathosj:nomonic  of 
syi)liilis,  and  toj^ether  they  are  inadec|uate  to  establi.sh  the  diag- 
nosis of  syphilis,  .\fter  syphilis,  j^eneral  arteriosclerosis  sug- 
gests  it.self  as  the  true  explanation  of  the  conditions  disclosed. 
I'roni  this  jjoint  of  view  one  may  attribute  all  the  lesions  found 
in  the  bodv  to  deterioration  in  the  structure  of  the  vessel  walls 
with  secondary  changes  in  the  organs.  The  changes  in  the  liver 
and  kidne\  sccni  most  reasonably  explained  in  this  way  rather 
than  bv  svphilis.  These  lesions  lack  the  pronounced  character 
that  one  expects  in  sy|)hilis.  and  seem  to  be  chiefly  degenerative 
with  subsc(|uenl  new  growth  of  tissue,  l^^or  llie  adxanced  stage 
of  the  lesion  at  the  me.senteric  region  a  special  factor  is  needed, 
for  which  one  might  suggest  a  special  congenital  weakness  of 
the  ves.sels  at  this  point.  The  splenic  vein  was  unusually  thin 
and  tortut>us.  Or  some  special  factor  might  be  found  in  the 
patient's  alimentary  history.  Therefore  I  would  of¥er  as  the 
most  probable  exi)lanation  of  the  case:  Arteriosclerosis  of  com- 
plex origin,  not  syphilitic,  acting  with  special  intensity  on  con- 
gcnitally  weak  mesenteric  \essels. 

Study  of  flic  Literature. 

The  stud}-  of  the  literature  serves  to  ])lace  the  present  case 
in  its  proper  series  among  the  forms  of  mesenteric  thromViosis, 
and  throws  some  light  on  the  etiology. 

Lissauer  ( J'irchow's  Archiv.,  1908,  Bd.  192,  p.  278  )  made  an 
exhaustive  study  of  68  cases  examined  at  autopsy  in  Breslau.  He 
was  able  to  hud  adequate  causes  of  this  condition  in  92  per  cent, 
of  the  cases  as  follows:  , 

Per  Cent. 

Cirrhosis  of  the  liver 9 

Syphilis  of  liver  and  mesenteric  vessels 10 

Cancer  of  liver 6 

Cancer  of  stomach 10 

Cancer  of  gall  bladder c^ 
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Gall  stones  (suppuration  )   13 

Diseases  of  pancreas 15 

Diseases  of  spleen 7.5 

Appendicitis 9 

Intestinal  cancer 3 

Sui)])uration  of  na\'el i.^ 
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In  all  l)ut  nine  of  the  cases  the  etiology  was  clear,  Ijut  in 
these  nine  there  was  no  gross  alteration  in  the  \essel  wall.  In 
six  of  these  nine  cases  the  thrombosis  was  attributed  to  cirrho- 
sis of  the  liver,  and  in  three  no  definite  etiology  was  established. 
In  none  of  the  nine  doubtful  cases  was  there  a  microscopical  ex- 
amination of  the  vessel  wall.  From  this  study  it  does  not  ap- 
pear that  primary  thrombosis  of  the  mesenteric  vessels  can  occur 
Avithout  local  lesions  in  the  vessels,  nor  do  I  find  that  the  old 
idea  of  a  spontaneous  thrombosis  in  the  mesenteric  A'essels  has 
any  definite  support  in  recent  literature. 

Our  case  certainly  belongs  in  the  group  caused  l)y  primary 
phlebitis.  Borrmann  {Driitscli.  Arcli.  kl.  Med..  1897.  Bd.  59) 
■discusses  this  group  at  length,  reporting  seven  cases,  in  all  of 
which  he  considers  a  luetic  origin  practically  certain  on  account 
of  the  structure  of  the  lesions  and  the  presence  of  well  marked 
sclerosis  of  the  li\-er.  The  present  case  showed  a  phlelMtis  re- 
sembling a  syphilitic  lesion  and  peculiar  cirrhosis  of  the  liver, 
Avhich  might  be  syphilitic,  and  Borrmann  would,  therefore,  prob- 
ably have  called  it  luetic. 

As  other  possible  causes  of  local  productive  phlebitis.  Borr- 
mann mentions  old  age.  high  arterial  pressure,  and  alcoholism. 

Our  patient  was  not  old,  had  no  signs  of  Bright 's  disease, 
and  was  not  alcoholic. 

From  this  point  one  is  reduced  to  references  to  clinical  re- 
ports of  diseases  preceding  primary  mesenteric  thrombosis  and 
to  other  general  causes  of  chronic  productive  phlebitis.  Spren- 
gel  {Arch,  fur  kl.  Cliir.,  Bd.  67.  p.  587)  analizes  several  cases 
from  this  point  of  view.     In  one  there  were  varicose  veins  in 
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the  lej,^s.  Our  paticnl  had  a  varicose  splenic  vein  Inil  no  others, 
and  this  was  prol)al)ly  connected  with  the  mesenteric  phlebitis. 
In  three  other  cases.  ty])hoid  fever,  severe  diarrhoea,  and  pneu- 
monia preceded  the  thrombosis  by  a  few  weeks  or  months,  but 
our  patient  had  none  of  these  diseases. 

Jackson.  Porter  and  (Juinby  analize  over  200  cases  (Jour, 
Amcr.  Mai.  Assoc,  1904.  \'ols.  42,  43).  They  find  many  cases 
of  primary  productive  i)hlebitis,  some  of  which  were  clearly 
syphilitic,  but  thev  do  not  discuss  other  sources  of  such  phlebitis. 

Deckart  {Milllicil  a.  d.  Grcnzuich.  d.  Cliir..  Bd.  5,  511  )  ana- 
lizes  67  cases  of  mesenteric  arterial  or  venous  thrombosis,  and 
cannot  decide  why,  in  some  cases,  there  is  anemic  infarction  and 
in  others  hemorrhagic  infarction  of  the  intestine.  The  result 
does  not  apparently  depend  on  which  vessel  is  involved. 

The  frequency  of  primary  mesenteric  thrombosis  high  up 
in  the  superior  mesenteric  vessels  suggests  that  this  may  be  a 
weak  point  in  the  anatomical  structure  of  the  vascular  system  in 
certain  subjects.  At  this  point  the  large  splenic  vein  receiving 
pancreatic  and  gastric  branches  unites  with  the  superior  mesen- 
teric to  form  the  portal  vein.  Here  is  a  remarkable  juncture  of 
large  veins  draining  the  organs  of  digestion,  and  more  or  less 
influenced  by  changes  in  the  position  and  function  of  these  or- 
gans. It  would  seem  reasonable  to  suppose  that  primary  inflam- 
mation of  the  vessels  at  this  point  might  occasionally  result  from 
traumatism,  over-distension,  irritation  by  digestive  products,  or 
from  premature  senile  changes.  A  luetic  origin  need  not  be  as- 
sumed for  every  case  of  primary  ])roductive  arteritis  or  phlebitis, 
especially  in  this  region. 

In  the  present  ca.se,  as  in  some  of  Borrmann's,  all  of  the 
organic  lesions  might  be  referred  to  slowly  advancing  senile 
changes  in  the  organs  and  vessels. 

Borrmann  and  others  fully  recognize  the  necessity  of  recog- 
nizing arteriosclerosis  with  its  complex  etiology,  as  a  prominent 
cause  of  mesenteric  phlebitis  and  thrombosis.  The  present  case 
seems  to  fall  in  this  category. 
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A  LARGE  TUAIOR  OF  THE  LIVER,  ASSOCL\TED 
WITH  A  TUMOR  OF  THE  OESOPHAGUS. 

CHARLES  XORRIS,   M.r-. 

The  liver  and  oesophagus  which  I  show  you  came  from  a 
man  73  years  old,  with  very  little  clinical  history,  except  that  he 
had  been,  up  to  middle  age,  a  se\'ere  drinker,  and  three  months 
before  death  he  had  epigastric  pain  and  lost  weight  and  became 
very  weak. 

At  autopsy  there  was  found  a  very  large  liver  which  prac- 
tically occupied  the  right  half  of  the  upper  quadrants  of  the 
abdomen.  A  clinical  diagnosis  of  primary  carcinoma  of  the 
liver  had  been  made  and,  before  I  came  across  the  tumor  of  the 
oesophagus,  it  seemed  to  me  that  that  was  a  likely  diagnosis, 
the  tumor  resembling  some  of  the  cases  of  primary  carcinoma  of 
the  liver  that  I  have  seen.  An  interesting  observation  in  this 
case  is  that,  although  the  metastatic  growth  in  the  liver  was  sa 
extensive,  there  were  no  metastases  elsewhere  with  the  excep- 
tion possibly  of  one,  say  only  3  or  4  mm.  in  length  by  one  mm. 
in  breadth,  on  the  pleura  of  the  left  lower  lobe  of  the  lung.  No 
metastatic  nodules  were  found  in  the  other  organs  on  micro- 
scopic examination. 

The  tumor  in  the  oesophagus  is  situated  at  the  Ijifurcation 
of  the  trachea,  measuring  7  cm.  in  length  by  3  cm.  in  breadth. 
About  I  cm.  of  the  wall  of  the  oesophagus  is  free  from  growth. 
There  is  no  stenosis  of  the  oesophagus.  The  portion  of  the  tra- 
chea beneath  the  tumor  of  the  oesophagus  is  uninvolved,  the  mu- 
cous membrane  being  normal  in  the  gross. 

The  growth  in  the  li\'er  and  oesophagus  were  identical  as  ta 
their  histology.  I  am  unable  to  make  up  my  mind,  for  the  pres- 
ent, whether  to  call  the  tumor  an  epithelioma  or  a  sarcoma. 

Discussion. 

Dr.  James  Ewixg  :  I  had  an  opportunity  to  study  these 
specimens  in  the  gross  and  microscopically,  and  I  came  to  the 
conclusions  (of  which  I  am  not  entirely  certain)  tliat  Dr.  Nor- 
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ris'  iiitcTpR'tatinii  is  correct  and  lliat  lie  is  not  dealing;  witli  pri- 
niarv  carcinoma  of  tlie  liver. 

A  more  tlitVicnlt  ])oint  to  decide  is  the  trne  natnre  of  the 
tumor,  r.ut.  all  thin^ijs  considered,  it  seems  to  me  the  chances 
are  very  much  in  favor  of  its  heinj,^  an  embryonal  epithelioma — 
it  does  not  seem  to  nie  pvol)al)lc  that  a  tumor  in  the  liver  of  this 
sort  could  ha\e  reached  the  oesophagus  in  the  region  where  we 
find  this  ulceration.  The  ordinary  epithelioma  of  the  oesopha- 
gus, however,  show  a  tendency  to  extend  toward  the  .stomach 
and  li\er. 

As  lienecke  has  shown  recently,  some  of  the  sujjposed  im- 
planted metastases  of  carcinomata  in  the  stomach  are  to  he  ex- 
plained as  a  result  of  extension  through  the  lymphatics  to  the 
submucosa  of  the  stomach,  where  they  sooner  or  later  protrude 
in  the  form  of  a  flat  tumor  or  ulcer. 

The  remarkal)le  cell  characteristics  of  this  tumor  are  ex- 
tremely interesting,  but  I  think  they  suggest  that  the  tumor  has 
arisen  from  some  embryonal  group  of  cells  in  the  oesophagus. 

I  ought  to  apologize  for  offering  this  somewhat  positive 
opinion  in  the  ]M-esence  of  Dr.  Xorris.  who  has  studied  the  case 
more  thoroughlx'  than  I  have,  but  T  know  he  was  of  this  opin- 
ion up  to  recently  and  I  think  he  can  safely  retain  his  original 
■diagnosis. 


SPECLMl-XS  FROM  A  CASE  OF  BISMUTH  POISOXIXG. 

GE()k(;E   BAKHR.    M.I). 

Before  showing  the  specimens  from  a  case  dying  of  bis- 
muth poisoning,  it  is  only  necessary  to  mention  a  few  points 
•concerning  the  clinical  course.  The  patient  was  a  man  19  years 
of  age.  who  one  year  before  admission  to  the  hospital  had  sus- 
tained some  injury  to  his  left  hip.  Following  this  he  developed 
three  suppurating  sinuses,  two  of  which  were  superficial  and  one 
<leep.      After  entering  the  hospital  he  was  operated   upon,   the 
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two  superficial  sinuses  excised  and  the  wound  closed  with  su- 
tures. The  following  week  an  attempt  was  made  to  dissect  out 
the  third  sinus,  but  it  was  found  to  be  too  extensive.  It  was, 
therefore,  decided  to  use  Beck's  paste  injections  as  treatment. 
Three  oiuices  of  a  24^2  per  cent,  suspension  of  bismuth  subni- 
trate  in  vaseline  were  injected  into  the  sinus.  Five  days  after 
injection,  the  patient  complained  of  salixation  and  sore  gimis. 
On  the  se\enth  dav  his  gums  showed  a  line  resembling  very 
closeh-  a  "lead""  line,  and  two  days  later  the  patient  developed  a 
small  ulcer  under  the  tongue,  which  gradually  spread  along  the 
course  of  the  ranine  vessels.  Two  weeks  after  the  injection,  he 
■developed  a  large  ulcer  on  both  tonsils,  which  spread  rapidly  to 
the  faucial  i)illars,  soft  palate,  uxula  and  i)harynx.  It  was  of  a 
•dark  grayish-bro\\n  color.  The  patient's  breath  at  this  time  had 
a  very  foul  odor,  but  not  like  that  of  tellurium,  at  one  time  a 
not  infrequent  impuritv  in  bismuth  salts.  Three  weeks  after  ad- 
mission the  blood  i)icture  was  normal,  except  that  it  showed  a 
secondare'  anemia  and  a  marked  stippling  of  the  red  cells,  an 
obserA'ation  which  has  not  been  described  in  any  previously  re- 
ported case  of  bismuth  poisoning.  Three  weeks  after  the  in- 
jection of  the  bismuth  the  patient  developed  a  diarrhoea  which 
became  \'ery  marked,  progressive  anemia  and  emaciation,  and 
died  three  weeks  after  the  injection. 

At  autopsy,  in  addition  to  relati\ely  insignificant  parenchy- 
matous changes  in  the  various  viscera,  there  was  found  an  in- 
tense parenchymatous  degeneration  in  the  kidneys,  which  has 
been  described  in  other  cases  and  which  is  only  equalled  in 
cases  of  bichloride  poisoning.  The  intestines  showed- a  remark- 
able lesion.  The  mucosa  from  the  ileo-caecal  valve  to  the  anus 
and  including  the  terminal  four  inches  of  the  ileum  was  com- 
pletely necrotic,  markedly  thickened,  and  of  a  gravish-black 
color. 

^^'ith  microchemical  tests  particles  of  bismuth  were  not  de- 
tected in  any  \iscus.  On  gross  analysis,  however,  the  liver, 
spleen,  kidneys  and  large  intestine  showed  the  presence  of  large 
quantities  of  bismuth  and  of  no  other  heavy  metal  except  iron. 
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The  niicroscoiMc  examination  of  tissues  removed  from  side  of 
the  wound  showed  a  very  interestint,^  condition.  Lar<,^e  quanti- 
ties of  bismuth  particles  could  be  demonstrated  by  microchemical 
means  in  phagocytes  in  the  wall  of  the  sinus.  The.se  phagocytes 
filled  with  .small  particles  (»f  bismuth  were  to  be  seen  invading 
the  deeper  tissues  and  even  the  muscle,  suggesting  a  mode  of 
entrv  of  the  bisniutli  into  the  body. 

Discussion. 

Dr.  T.arkix:  Tk'cause  of  the  close  resemblance  of  the  le- 
sions described  to  those  caused  by  bichloride  of  mercury,  Dr. 
Larkin  wished  to  know  whetlier  the  chemical  examination  had 
included  a  searcli  for  mercury  or  arsenic.  He  rather  questioned 
the  ])robability  of  an  innocuous  substance,  such  as  l)ismutli  sub- 
nitrate,  causing  such  extensive  lesic^ns. 

Dr.  Frank:  There-are  quite  a  number  of  cases  on  record 
where  after  the  injection  of  Beck's  ])aste.  bismuth  poisoning  has 
developed.  There  is  no  (|uestion  but  that  quite  incontestable 
cases  have  occurred. 

Dr.  Baeiir  :  Not  only  was  the  Beck's  paste  carefully  ana- 
lyzed for  other  metals  (lead,  arsenic,  antimonv.  zinc  and  mer- 
cury), but  the  urine,  stools  and  all  the  viscera  were  similarly  ana- 
lyzed and  nothing  else  found  besides  the  bismuth  which  could 
possibly  i)roduce  the  picture.  The  urine  and  stools  throughout 
the  clinical  course  also  contained  large  (|uantities  of  bismuth. 
Beck  advi.ses  washing  out  the  sinus  with  olive  oil ;  but  in  this 
case  it  proved  of  no  avail.  It  has  been  .suggested  that  the  in- 
testinal lesion  re.seml)les  that  of  bichloride  poisoning.  This  must 
be  admitted.  But  the  line  on  the  gums  in  this  case  resembled 
the  "lead"  line,  but  that  does  not  make  the  condition  lead  poi- 
soning. 

It  surprises  me  that  the  pathogenesis  of  this  condition 
should  be  fjuestioned.  ]\Ierck's  chemically  pure  bismuth,  wdiich 
upon  sub.sequent  analysis  was  proven  to  be  chemically  pure,  was 
injected  into  the  sinus.     Considerable  quantities  of  bismuth  but 
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of  no  other  heavy  metal  were  recovered  from  the  Hver,  spleen, 
kidneys  and  large  intestine  post-mortem. 

Concerning  the  remarks  of  one  of  the  gentlemen,  relative 
to  the  conception  of  bismuth  snbnitrate  as  an  innocuous  sub- 
stance, I  desire  to  report  that  during  the  past  few  months  at 
Mount  Sinai  Hospital  we  ha\-e  had  the  opportunity  of  observing 
two  other  cases  of  bismuth  poisoning  which  recovered.  Com- 
plete details  of  these  two  cases  and  of  the  case  under  discussion 
this  evening  will  be  published  shortly  by  Dr.  Alayer  and  myself. 

Poisoning  by  bismuth  is  not  rare.  The  literature  contains 
reports  of  almost  seventy  undoubted  cases.  When  administered 
by  mouth  the  poisonings  have  chiefly  occurred  in  young  chil- 
dren in  whom,  because  of  decomposition  of  the  snbnitrate  by 
bacteria,  the  symptoms  have  been  those  of  nitrate  poisoning. 
The  majority  of  instances  of  bismuth  poisoning  have  followed 
injections  into  sinus  cavities,  and  nearly  all  of  these  have  been 
entirely  due  to  the  bismuth  radical. 

Experimentally,  extensive  work  has  been  done  to  prove 
definitely  the  toxicity  of  bismuth.  The  most  important  has  been 
done  by  Meyer  and  Steinfeld  and  by  Schmelzer.  The  latter  did 
his  work  in  Robert's  laboratory  and  Robert,  in  his  book,  has 
accepted  this  work  as  conclusive.  The  lesions  in  the  intestines, 
obtained  by  Meyer  and  Steinfeld,  in  some  of  their  experiments, 
correspond  in  most  details  with  those  shown  this  evening.  In 
fact,  of  the  cases  of  bismuth  poisoning  coming  to  autopsy  that 
have  been  reported,  this  one  corresponds  most  accurately  to  the 
results  obtained  in  most  of  the  experimental  work. 
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l)^:^[oxsTR.\TIO\  or  thk  cardiac  lesions  of 
srr.\( T'l'i':  p.ac'I'I'.rial  I':xi)Ocari)Itis. 

K.    IJHMAX.    M.l). 

My  object  in  showing  you  this  collection  of  hearts  to-night 
is  fourfold.  The  main  reason  is  that  I  believe  that  Dr.  Baehr's 
demonstration  of  the  glomerular  lesions  of  subacute  bacterial  en- 
docarditis will  l)e  made  clearer  if  you  at  the  same  time  see  the 
cardiac  lesions.  The  second  object  is  that  I  want  to  demon- 
strate that  the  lesions  in  the  cases  in  which  the  mitral  valve  is 
involved  are  (|uite  characteristic  of  the  infection  by  the  attenu- 
ated coccus  found  in  most  of  these  cases.  Thirdly,  I  hope  to 
convince  you  that  there  are  three  stages  of  the  disease  in  a  num- 
ber of  the  cases — the  bacterial,  abacterial  healing,  and  abacterial 
healed  stage.  In  the  fourtli  i)lace,  I  would  like  to  point  out  to 
you  that  at. least  .some  of  the  cases  which  we  have  been  wont  to 
call  "chronic  endocarditis  with  fever"  are  examples  of  the  healed 
form  of  the  disease.  For  healing  from  a  pathological  standpoint 
does  not  necessarily  remain  recovery  from  a  clinical  standpoint. 

The  term  "subacute  bacterial  endocarditis"  I  have  adopted 
instead  of  the  older  terms:  "chronic  ulcerative  endocarditis," 
"chronic  malignant  endocarditis,"  "chronic  infectious  endocardi- 
tis," etc.  I  call  all  cases  of  endocarditis  which  are  proven  due 
to  bacteria  (rheumati.sm  is  not  so  proven)  "bacterial  endocardi- 
tis" and  divide  the  cases  into  "acute,"  "subacute,"  or  "chronic," 
according  to  their  clinical  course.  Many  of  the  cases  that  be- 
long in  the  group  of  which  we  are  speaking  to-night  last  only 
four  to  six  months  and  are,  therefore,  certainly  sul)acute  and 
not  chronic.  Some  may  i)refer  to  apply  the  term  "chronic"  to 
cases  that  last  over  one  vear. 

We  have  had  the  unusual  advantage  of  seeing  a  verv  large 
number  of  cases  of  the  disea.se  under  discussion,  and  in  64  cases 
in  which  cultures  were  made  during  life,  94  per  cent  showed  the 
attenuated  cocci*    ("streptococcus  viridans"  of  Schottmueller). 

*Scc   discussion   of    Dr.    Larkin's    presentation,    at    the    Xovcniber    meet- 
ing, by  E.   Libman. 


SUBACUTE    BACTERIAL    ENDOCARDITIS.  119 

In  three  cases  the  influenza  bacilkis  was  found,  and  in  one  the 
gonococcus.  Once  the  cocci  were  found  in  the  vegetations  post- 
mortem, the  cultures  taken  during  hfe  being  all  negative.  Twice 
the  cocci  were  found  in  the  vegetations  only,  no  cultures  having 
been  taken  intra  vitam.  The  gonococcus  case  does  not  properly 
belong  in  the  group,  as  the  case  was  of  a  rather  acute  type.  It 
is  included,  h()\ve\'er,  for  comparison,  because  the  lesions  in  the 
heart  were  much  like  those  characteristic  of  infections  by  the 
attenuated  cocci. 

In  seven  cases  which  we  believe  behjng  in  the  groups  of 
subacute  bacterial  endocarditis,  but  which  are  in  a  healing  or 
healed  stage,  the  lesions  were  found  bacteria- free.  And  of  those 
cases  among  the  seven  in  which  cultures  were  made  during  life, 
they  were  negative. 

(Dr.  Libman  now  demonstrated  the  lesions  in  forty-one 
hearts  belonging  to  the  group.  ) 

As  you  have  seen,  when  the  mitral  vahe  is  invohed  in  these 
cases  (and  it  is  involved  in  the  larger  number  of  the  cases), 
there  is  a  tendency  for  the  vegetations  to  spread  upon  the  left 
posterior  wall  of  the  auricle,  rather  than  on  the  valve  edge. 
Very  often  the  chordae  tendine?e  attached  to  the  posterior  flap 
are  covered  to  a  greater  or  lesser  extent  1)y  vegetations.  Nearly 
always  the  anterior  flap  is  also  inx'olved.  and  here  the  vegetations 
tend  to  grow  down  over  the  chordae  tendine?e.  the  involvement 
of  the  latter  being  often  very  extensive.  X^ot  uncommonly  the 
chordae  tear,  the  torn  ends  being  massed  together  by  vegetations 
at  the  edge  of  the  flap  or  the  lower  ends  lying  loose  near  the 
papillary  muscles.  The  vegetations  are  yellowish,  greenish, 
pinkish,  or  reddish  in  color,  and  vary  much  in  size  in  different 
cases.  As  they  grow  older  they  become  flrmer  and  assume  a 
more  grayish  color. 

When  the  aortic  valves  are  involved,  the  lesions  are  usually 
not  characteristic  and  their  extent  is  very  variable.  There  may 
be  only  a  small  vegetative  mass  on  one  or  more  flaps.  On  the 
other  hand,  there  may  be  enormous  green  masses  that  must  block 
the  orifice  to  a  certain  extent.     The  vegetations  have  a  tendency 
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to  extend  down  over  the  cnd(jcardium  at  the  position  of  the 
septum  menibranaceum,  and  over  the  ventricular  aspect  of  the 
aortic  flap  of  the  mitral  valve  and  down  over  the  chordae  ten- 
dinca\  'riR-rc  may  develoj)  an  aneurism  of  the  aortic  flap  of 
the  mitral  valve.  Ulceration  of  the  aortic  valves  at  times  occurs. 
The  fre(iuency  of  involvement  of  the  valves,  the  left  auri- 
cle, and  the  chord;e  is  as  follows: 

Cases. 

Auricle,  mitral  valve,  and  chonhe 17 

Auricle,  mitral  valve,  chordae,  and  aortic 5 

Auricle  and  mitral  valve 2 

Mitral  valve  and  chor(UT i 

Aortic  valve  only 3 

Aortic  valve,  chorcUe,  and  oartic  flap  of  mitral 4 

Mitral,  chordcC,  and  aortic i 

Auricle,  mitral,  and  aortic i 

Total 34 

'I'lie  auricle  was  involved  25  times,  the  mitral  valve  27 
times,  the  chordae  28  times,  and  the  aortic  valve  9  times.  The 
frequency  of  the  involvement  of  the  chord?e  and  auricle  is  very 
striking.  The  lesions  which  we  consider  so  characteristic  in  the 
group  of  cases,  we  have  not  found  in  a  large  series  of  cases  of 
endocarditis  due  to  the  streptococcus,  the  pneumococcus  and  the 
staphylococcus.  And,  as  in  the  present  group  of  cases,  most  all 
are  due  to  the  attenuated  cocci ;  the  lesions  must  be  considered 
characteristic  of  infection  by  these  cocci.  Other  observers  have 
noted  similar  lesions  in  small  groups  of  cases  I  will  discuss 
their  observations  in  a  later  paper. 

After  I  had  made  these  observations.  I  found  lesions  in 
the  case  (which  I  now  demonstrate  to  you)  of  a  man  who  died 
with  the  clinical  picture  of  uremia,  w'hich  I  considered  to  be  the 
healed  form  of  the  lesions  I  had  previously  found  in  cases  of 
infection  by  the  attenuated  cocci.  There  were,  as  you  see,  ex- 
tensive healed  lesions  of  the  auricular  wall,  and  the  chordre  ten- 
■dineai  attached  to  the  anterior  flap  are  torn,  and  are  thickened. 
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fibrous  and  in  part  calcareous.  My  opinion  that  these  were 
healed  lesions  of  subacute  bacterial  endocarditis  (in  all  probabil- 
ity due  to  the  cocci,  as  they  cause  most  all  of  the  cases)  was  con- 
firmed recently  by  Dr.  Baehr's  studies  of  the  kidneys,  in  which 
he  found  the  pathognomonic  glomerular  lesions  (in  a  healed 
state).  Later  I  came  across  two  further  cases.  On  going  through 
my  collection  carefully  I  found  that  ])artial  healing  occurs  in 
many  cases,  and  that  partial  healing  can  occur  e\en  while  there 
are  still  bacteria  in  the  blood. 

Last  summer  I  had  a  case  in  the  ward  that  belonged  clin- 
ically in  the  group  usually  called  "cases  of  chronic  endocarditis 
with  fever."  The  clinical  phenomena  led  me  to  suspect  that  the 
case  was  one  of  healed  subacute  bacterial  endocarditis  and  that 
the  continuance  of  the  clinical  phenomena  was  due  to  the  fact 
that  there  was  a  large  calcareous  mass  on  the  aortic  valve  from 
which  pieces  were  continually  breaking"  off,  the  calcareous  mass 
representing  the  healing  of  a  large  mass  of  vegetation.  At 
autopsy  the  conditions  of  the  aortic  valve  was  as  suspected  during 
life,  and  Dr.  Baehr  found  pathognomonic  healed  glomerular  le- 
sions. I  show  you  now  specimens  from  two  other  cases  of  a 
similar  nature  which  were  in  our  collection,  and  which  we  now 
have  proven  by  study  of  material  from  the  kidneys,  that  they 
are  instances  of  healed  subacute  bacterial  endocarditis.  One  can 
not  diagnose  that  a  case  is  abacterial  simply  because  the  blood 
cultures  are  negative,  for  I  have  seen  one  case  in  which  five 
blood  cultures  were  negative  and  still  the  heart  post-mortem 
shows  a  lesion  which  was  at  least  in  part  active. 

I  now  have  under  observation  several  clinical  cases  that  I 
believe  represent  the  healed  form  (from  a  pathological  and  bac- 
teriological point  of  view)  of  the  disease  under  question.  I  shall 
later  report  on  the  clinical  picture  and  the  diagnostic  points.  I 
may  say  now  that  some  pass  as  cases  of  chronic  nephritis  com- 
plicating chronic  endocarditis. 

There  is  verv  little  in  the  literature  concerning  the  healine: 
of  this  disease.  Latham  describes  a  case  which  recovered  after 
a  number  of  cultures  had  been  positive.     Reiche  describes  one 
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such  case  which  (hcd  «>f  an  aneurism  of  an  intrahepatic  branch 
of  the  licpatic  artery,  having  had  nej^ative  cuUures  after  a  nuni- 
her  were  positive.  1  le  .states  that  tlie  canhac  lesions  were  healed, 
hut  does  not  describe  them.  Osier.  Ilorder,  Kosenow  and  Scliott- 
mneller  do  not  .seem  to  have  met  with  healin*,^  or  liealed  cases. 
Lenliart/c  described  two  cases,  but  they  were  not  followed  up. 
,\fter  I  had  announced  this  demonstration,  my  attention  was 
drawn  to  a  paper  by  llarbitz.*  lie,  in  the  extensive  j)athologicaI 
studv  of  endocarditis,  found  ten  instances  of  wliat  he  tliou.<;"ht 
represented  healinij^  forms  of  l)acterial  endocarditis. 

.\pparentl\-  man}-  cases  recoxer  spontaneously.  The}-  must 
be  short  in  duration,  and  have  but  few  .symptoms  and  are  there- 
fore not  suspected  of  having  any  infection.  Perhaps  many  such 
])atients  do  not  feel  sick  enouf^h  to  call  in  a  ])hysician.  The 
cases  which  we  see  with  positi\e  cultures  do  not  usually  recover. 
We  do  see  cases  become  abacterial,  but  they  usually  die  in  a 
short  time  from  embolisms,  anemia,  exhaustion,  decompensation, 
or  other  causes.  I  had  one  patient  with  influenzal  endocarditis, 
in  whom  three  cultures  were  nei^atixe  after  fne  were  positive. 
He  died  later  of  anemia  and  (lecom|)ensalion. 

Discussion. 

Dr.  L.nkkix:  I  should  like  to  ask  l^r.  T.ibman  if  all  the 
cases  of  malignant  endr»carditis  which  he  described  to-night  are 
those  which  have  been  implanted  on  chronic  cardiac  valvular 
lesions,  or  if  he  has  seen  any  of  the  lesions  in  which  the  endo- 
carditis coccus  was  implanted  on  previou.sly  normal  valves? 

I)k.  1\\ppkxiiei.mi-:k:  I  should  like  to  ask  Dr.  Libnian 
whether  he  believes  that  the  lesion  begins  on  the  auricular  wall 
and  extends  down  to  the  valve?  lie  mentions  several  specimens 
that  show  healing,  in  which  the  reparative  process  is  most  ad- 
vanced on  the  auricular  wall. 

Dr.  Mo.schowitz:  I  should  like  to  ask  Dr.  Libman  whether 
he  has  been  able  to  trace  the  source  of  infection? 

*I)culstlic  iiiid.   irnclieiisclir..   1X99. 
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Dr.  Libmax — Answer  to  Dr.  Larkix  :  Nearly  all  of  these 
infections  occurred  in  Aalves  that  were  previously  diseased. 

Answer  to  Dr.  Pappexheimer  :  I  am  inclined  to  believe 
that  the  process  begins  near  the  free  margin  of  the  valve,  and 
extends  upwards  on  the  auricular  wall.  In  several  instances  the 
reparative  process  is  most  marked  in  the  upper  part  of  the 
lesion. 

Answer  to  Dr.  Moschowitz  :  \\"e  ha\e  not  yet  made  ex- 
tensive studies  on  the  source  of  infection.  A\>  believe  that  the 
organisms  may  gain  their  entry  through  tlie  throat ;  English 
authors  seem  to  think  that  the  intestines  represent  the  site  of 
entry.  The  important  point  is  that  we  had  not  hitherto  recovered 
the  attenuated  cocci  in  the  blood  except  in  cases  of  endocarditis. 
And  in  none  of  these  cases  do  we  find  an  inflammatory  focus 
anywhere  in  the  body  whicli  represents  the  portal  of  entrv.  It 
is  therefore  important  that  one  be  very  careful  before  instituting 
any  operative  procedures  in  cases  in  which  these  organisms  are 
found  in  the  blood.  l)ecatise  foci  which  might  clinically  impress 
one  as  being  a  possible  source  of  invasion,  are  reallv  the  results 
of  embolic  processes. 


GLOMERULAR  LliSIOXS  OF  SUBACUTE  BACTERIAL 
ENDOCARDITIS. 

GEORGE    BAEUR,    M.D. 

It  seems  remarkable  that  such  a  distinct  ])athological  pic- 
ture as  is  present  in  this  disease  of  the  glomeruli  of  the  kidney 
should  have  been  almost  universally  overlooked.  Clinically,  it 
has  been  known  to  man}-  observers  who  have  had  a  numl)er  of 
cases  of  this  disease,  that  hematuria  was  almost  a  constant  phe- 
nomenon, at  least  microscopically,  bitt  usually  interpreted  as 
indicating  a  hemorrhagic  nephritis.  Lenhartz.  for  example,  in 
his  original  paper  and  in  his  book  in  describing  four  cases  of 
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chronic  hactcrial  cndocanlitis  nicMUioncd  the  occurrence,  and 
Ilarhil/.  in  i()  cases  made  a  special  point  of  the  association  of 
nephritis  hemorrhas^ica  with  this  disease.  Similarly,  Heiibner, 
Ivonihern  and  Ilorder  ha\c  made  note  of  the  almost  constant  oc- 
currence of  hematuria  in  this  disease. 

That  the  disease  was  mil  oxerlonked  l)ef(»re  T.<>eldein"s  ori<^- 
in;d  p;iper  in  which  this  lesion  was  described,  is  shown  hy  the  fact 
th;il  AscholT  described  a  i^lomerular  lesion  which  in  some  details 
resemble<l  the  one  to  be  i)resently  described,  but  which  he  in- 
cluded in  the  classihcation  of  acute  i^lomerulo-nephritis.  In 
speaking  of  tlie  etiology  of  acute  glomerulo-nei)hritis  he  mentions 
ulcerative  endocarditis  as  one  of  the  commonest  cases.  Accord- 
ing to  our  e.\i)erience,  lesions  of  the  glomeruli  are  ordinarily  not 
present  in  the  acute  ulcerative  endocarditis,  and  his  cases  w'ere 
therefore  probably  chronic.  Aschoff  does  not.  however,  associate 
the  glomerular  lesion  with  his  cases  of  chronic  "ulcerati\'e"  en- 
docarditis. 

In  Loehlein's  original  paper  on  intlammatory  diseases  of  the 
glomeruli,  the  same  t\pe  of  glomerular  lesions  which  forms  the 
subject  of  this  presentation  was  described,  but  was  classified  by 
liim  in  his  group  of  suljacute  glomerular  nephritis,  although  he 
noted  some  essential  differences  and  noted  that  in  1)0th  instances 
the  individuals  in  whom  the  lesions  were  found  suffered  from 
chronic  ulcerative  endocarditis.  At  that  time  he  thought  the 
lesion  due  to  some  toxin  of  the  disease.  He  redescribed  these 
cases  in  1910  and  added  six  others,  considering  them  as  a  dis- 
tinctive type  of  hemorrhagic  nephritis  and  expressing  the  opinion 
that  the  lesions  were  embolic  in  nature.  In  none  of  his  cases, 
however,  was  he  able  to  demonstrate  bacteria  in  the  affected 
glomeruli.  The  reason  that  he  took  this  view  as  to  the  embolic 
nature  of  the  process  was  because  in  one  of  the  larger  arteries  in 
one  of  his  sections,  there  was  an  embolus  which  completely  oc- 
cluded the  lumen  and  which  contained  large  inimbers  of  strep- 
tocci. 

'       The  reason  that  the  lesion  has  been  overlooked  is  probably 
because  few  people  had  the  opportunity  of  studying  a  large  series 
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of  cases.  This  work  has  only  l3een  possible  because  of  the  ex- 
tensive collection  Dr.  Libman  has  made  during  the  past  few 
years. 

To  be  clear  upon  the  etiology  of  this  lesion,  it  is  necessary 
to  understand  one  or  two  points  concerning  the  cultural  charac- 
teristics of  the  coccus  which  is  one  of  the  commonest  causes  of 
this  disease.  On  slant  serum-agar  it  forms  a  very  dry  growth, 
and  in  broth  it  grows  in  very  dry  clumps  which  are  difficult  to 
break,  even  by  shaking.  On  the  vegetations  it  similarly  grows  in 
small  clumps  In  immense  numbers;  it  is  therefore  quite  possible- 
that  the  constant  stream  of  blood  washing  over  these  vegeta- 
tions will  wash  ofif  some  of  these  clumps.  This  organism  has 
been  called  by  Schottmueller  the  streptococcus  viridans,  though 
more  recently  Rosenow  has  produced  some  exidence  which  sug- 
gested that  it  is  a  modified  pneumococcus  rather  than  an  attenu- 
ated streptococcus.  Libman  and  Celler,  on  the  other  hand,  have 
shown  that  this  organism  possesses  characteristics  of  both  the 
pneumococus  and  streptococcus,  so  that  the  possibility  now  exists 
that  it  may  belong  in  a  group  intermediate  between  the  two 
organisms.  Until  its  status  is  settled,  it  would  be  best  to  adopt 
Libman's  suggestion  and  speak  of  the  organism  in  question  as  the 
endocarditis  coccus  of  subacute  bacterial  endocarditis.  There  is 
just  as  much  justification  for  this  as  there  is  for  calling  the  dip- 
lococcus  lanceolatus  the  pneumococcus. 

\y\{\\  one  exception  the  kidneys  from  the  thirty-four  cases 
of  subacute  bacterial  endocardits  included  in  this  series  were 
obtained  from  Dr.  Libman's  collection.  Twenty-seven  of  these 
cases  were  in  the  bacterial  stage,  the  endocarditis  coccus  being 
recovered  from  twenty-five  cases  (twenty-two  by  blood  culture 
during  life  and  three  b}'  cultural  and  miscoscopic  examination  of 
the  vegetations).  In  one  case  the  B.  influenza  was  obtained  in 
blood  cultures,  in  another  the  gonococcus.  I^'or  this  la.st  case  I 
am  indebted  to  Dr.  Asch,  of  the  German  Hospital. 

Glomerular  Lesions :  The  salient  features  of  the  pathologi- 
cal picture  are,  firstly,  the  involvement  of  one  or  more  loops  of 
a  variable  number  of  glomeruli ;  secondlv,  tlie  absence  of  any 
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visible  disease  in  uiiinvolved  glomeruli,  and  in  llie  uninvolved 
portions  of  affected  t^lonieruli :  and  thirdly,  the  association  in 
most  of  the  l)acterial  cases  of  all  the  various  stashes  of  the  lesion 
in  any  one  microscopical  section. 

The  verv  earliest  sta.ije  of  the  lesions  consists  in  a  swelling 
of  the  i^lomerular  epithelium  of  one  or  more  loops.  The  swollen 
cells  verv  soon  fuse  into  a  solid  mass  consisting  of  a  finely  granu- 
lar structureless  material  in  which  a  few  nuclei  may  still  be 
visible.  This  granular  mass  may  affect  loops  at  the  i)eriphery  or 
in  the  center  of  the  glomerulus.  With  hematoxylin  it  usually 
takes  a  deep-blue  stain  which  renders  it  conspicuous:  with  \'an 
Gie.son's  stain  it  is  colored  a  reddish-brown,  or  golden-brown, 
contra.sting  shari)ly  with  loops  of  other  glomeruli  which  show  a 
later  stage.  If  the  process  affects  loops  at  the  ])eriphery  of  the 
Malpighian  tuft,  the  epithelium  of  the  visceral  layer  of  Bow- 
man's capsule  undergoes  swelling,  often  some  proliferation,  and 
usually  des(|uamation  into  the  capsular  space.  \\'hen  the  mass 
with  its  o\erlying  epiihelium  comes  into  contact  witli  the  parietal 
layer  of  Uowman's  capsule,  the  latter  then  also  may  take  a  share 
in  the  proliferation  and  des(|uamation. 

I'lventually  this  proliferated  and  des(|uamated  epithelium, 
which  seldom  is  xery  extensi\e.  undergoes  necrosis  as  did  the 
previously  swollen  epithelium  of  the  involved  loop  of  the  glo- 
merulus. Then  the  entire  disintegrating  mass  fuses  with  the 
Bowman's  capsule  and  often  is  seen  to  l)ecome  somewhat  sep- 
arated from  the  remainder  of  the  glomerulus  and  to  become 
flattened  out  over  the  Bowman's  capsule  in  crescentic  fashion. 

In  many  pictures  like  the  latter,  the  finely  granular  cellular 
material  is  seen  to  be  traversed  by  a  very  delicate  pink  staining 
network.  The  adjacent  interstitial  tissue  by  this  time  usually 
shows  evidences  of  some  proliferation  and  is  often  the  site  of  a 
small  collection  of  round  cells.  Fibroblasts  may  occasionallv  be 
•observed  which  are  invading  the  amorphous  debris  from  the 
■connective  tis.sue.  and  are  actively  taking  part  in  the  production 
of  this  fibrillar  network.  In  the  same  microscopical  section, 
loops  of  other  glomeruli  can  l)e  seen  which  are  in  a  still  later 


GLOMERULAR    LESIONS    OF    EX  I)Or  ARLITIS.  127 

Stage  of  the  process.  Here  the  hljrillar  network  lias  thickened 
to  such  an  extent  that  it  has  entirely  replaced  the  necrotic  ma- 
terial (except  for  a  few  epithelial  nnclei  ).  the  mass  now  consist- 
ing of  dense  fibrous  tissue.  \\'ith  the  single  hematoxylin  stain 
this  appears  as  a  characteristic  wedge  of  hyaline  tissue  contain- 
ing a  few  nuclei. 

Simultaneous  with  the  replacement  of  the  cellular  debris 
by  this  connective  tissue  network,  there  occurs  an  active  growth 
of  the  epithelial  cells  of  the  adjacent  intact  portions  of  the  parie- 
tal layer  of  Bowman's  capsule.  They  advance  o\"er  the  inner 
aspect  of  the  necrotic  mass  which  by  this  time  has  usually  separ- 
ated somewhat  from  the  rest  of  the  glomerulus.  The  result 
e\'entually  seen  represents  the  healed  stage  of  the  lesion :  a  hya- 
line mass  having  roughly  the  shape  of  a  truncated  pyramid,  its 
base  fused  with  the  adjacent  interstitial  tissue,  its  mesial  aspect 
adherent  to  the  remainder  of  the  glomerulus,  its  sides  clothed  by 
a  reflection  of  the  adjacent  epithelium  of  Bowman's  capsule. 

The  portion  of  the  glomerulus  involved  may  be  very  much 
larger  than  here  described :  it  may  be  a  large  segment  or  even 
the  entire  ^lalpighian  tuft.  In  such  a  case  the  entire  ^lalpighian 
body  may  become  converted  into  a  hyaline  fibrous  body  in  the 
peripheral  portion,  of  which  the  fibrillar  tissue  may  show  a  ten- 
dency toward  a  crescentic  arrangement. 

The  proportionate  number  of  glomeruli  imohed  varied 
from  2  to  y^  per  cent.  The  average  of  all  the  cases  studied 
was  26  per  cent.  In  only  two  cases  among  the  twenty-five  due 
to  the  endocarditis  coccus,  were  no  glomerular  lesions  discover- 
able, although  in  one  case  seven  and  in  the  other  nine  blocks  taken 
from  various  parts  of  the  kidney  were  examined.  Both  cases, 
as  far  as  could  be  determined,  were  of  very  brief  duration, 
though  whether  this  or  other  factors  were  the  reason  for  the 
absence  of  the  lesions,  could  not  be  ascertained.  In  one  case  due 
to  the  B.  influenza  and  one  due  to  the  gonococcus,  no  glomerular 
lesions  were  found. 

Two  other  cases  among  the  twent}"-fi\e  due  to  the  endo- 
carditis coccus,  showed  a  severe  disease  of  the  glomeruli,  but  the 
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patholo^'ical  i)ii.turc  rc'sc-iiil)lc(l  tliat  of  a  j^lonicrulo-nepliritis. 
There  are  reasons,  liowever,  for  considerini^  the  ])ossibHty  that 
the  lesions  in  these  cases  were  also  of  embolic  nature.  For  the 
present  if  we  exclude  these  two  cases  and  the  two  in  which  no 
glomerular  lesions  were  found,  twenty-one  of  the  twenty-five 
cases  of  subacute  l)acterial  endocarditis  due  to  the  endocarditis 
coccus  showed  the  typical  ])atholo!;ical  picture  in  microscopical 
sections  of  the  kidneys. 

In  the.se  sections  all  sta^i^es  of  the  f^lomerular  process  was 
usually  visible.  The  early  lesions  were  exclusively  present  in  two 
cases,  the  healed  in  one.  In  some  of  the  remainder  the  early 
stages  predominated,  in  others  the  late  or  healed  stage. 

In  the  collection  whicli  lie  has  exhibited  this  evening.  Dr. 
Libman  has  seven  hearts  which  he  has  for  .some  time  considered 
as  typical  of  the  abacterial  healing  or  healed  stage  of  subacute 
bacterial  endocarditis.  His  opinion  was  based  upon  the  clinical 
course  of  the  disease  in  these  individuals,  the  character  of  the 
vegetations  and  their  site.  This  view  received  substantial  con- 
firmation by  the  finding  of  the  healed  stage  of  the  glomerular 
lesions  in  the  kidney  in  six  of  the  seven  cases.  In  the  se\'enth 
case  the  glomeruli  showed  a  very  marked  hypertrophy  and  a  hya- 
line thickening  of  the  capillary  walls  in  all  the  Malpighian  tufts. 
jMicro.scopically  the  kidney  presented  the  typical  picture  of  a 
secondary  contracted  kidney.  The  glomerular  change  closelv 
resembled  that  described  by  Loehlein  in  secondary  contracted 
kidneys  as  an  antecedent  of  acute  glomerulo-nephritis. 

Coiicliisi<))is. 

1.  In  most  cases  of  subacute  bacterial  endocarditis,  due  to 
the  endocarditis  coccus,  a  typical  pathological  picture  is  present. 

2.  In  two  examples  of  this  disease  cau.sed  by  other  organ- 
isms, the  glomeruli  appeared  normal. 

3.  In  a  group  of  cases  having  vegetations  which  are  typi- 
cal of  tho.se  in  the  active  stage  of  subacute  bacterial  endocarditis, 
except  that  they  are  abacterial  and  healed,  the  healed  stage  of 
this  distinctive  glomerular  lesion  is  present. 
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4.  These  cases  therefore  are  most  probably  examples  of 
subacute  bacterial  endocarditis  due  originally  to  the  endocarditis 
coccus,  but  in  which  the  endocardial  vegetations  have  become 
abacterial  and  are  healing  or  healed. 

The  complete  results  of  the  preceding  study  will  later  be 
published  in  the  Journal  of  Experimental  Medicine.  Details  of 
the  work  have  been  omitted  as  much  as  possible  in  this  evening's 
presentation  and  the  conclusions  presented  as  briefly  as  possible. 

For  the  lantern  demonstration,  I  have  to  thank  Dr.  Mandel- 
baum,  who  very  kindly  made  the  excellent  negatives  from  which 
the  lantern  slides  were  copied.  I  am  indebted  to  Dr.  Libman 
both  for  the  pathological  material  with  which  the  study  was 
made  and  for  much  helpful  adxice  during  its  course. 

Discussion. 

Dr.  Libmax:  Dr.  Baehr  has  inadvertently  omitted  one  of 
the  most  important  matters  in  the  whole  discussion,  and  that  is 
his  extensive  studies  on  the  kidney  lesions  in  acute  bacterial  en- 
docarditis. As  he  wil  tell  you,  in  acute  bacterial  endocarditis 
he  has  ne^■er  found  glomerular  lesions  such  as  are  found  in  cases 
of  infection  by  the  attenuated  cocci.  This  means  that  this  kidney 
lesion  is  practicallv  pathognomonic  of  the  infection  by  the  endo- 
carditis cocci. 

As  stated  above,  the  gonococcus  case  was  really  not  a  sub- 
acute case.  It  was  only  included  because  the  lesions  in  the  heart 
were  similar,  and  I  therefore  thought  it  would  be  of  interest  to 
see  whether  Dr.  Baehr  would  find  lesions  in  the  kidneys  similar 
to  those  found  in  subacute  bacterial  endocarditis. 

Dr.  Baehr  and  I  will  later  report  on  the  cjuestion  of  whether 
the  number  of  lesions  in  the  glomeruli  have  any  relationship  to 
the  number  of  bacteria  in  the  blood.  As  you  ha\e  heard,  there 
were  two  cases  with  positive  bacteriological  findings  post-mortem, 
in  which  no  glomerular  lesions  were  found.  In  one  of  these 
cases  there  were  hardly  any  bacteria  in  the  blood,  and  in  the 
other  case,  although  five  blood  cultures  were  made,  they  were  all 
negative. 
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As  rei,Mnls  tlie  sviiiptoms  wliich  are  due  to  the  renal  lesions 
in  these  cases,  thev  are  of  u^reat  interest  clinically.  Some  of  the 
patients  have  erythrocytes  in  the  urine:  s^nie  liave  marked  hema- 
turia: some  present  the  clinical  picture  of  nephritis.  Sometimes 
renal  and  vesical  symptoms  are  so  marked  that  cases  have  been 
diagnosed  as  being  instances  of  tuberculosis  of  tlie  kidney  or  of 
calculus  disease  or  of  pyelitis,  and  I  know  of  one  instance  in 
whicli  the  kidney  in  such  a  case  was  removed  because  it  was  sup- 
posed that  the  patient  was  suffering  from  severe  pyelonephritis. 

Dr.  Bakiir:  M\-  omission  to  mention  the  examination  of 
the  kidney  glomeruli  in  tlie  cases  of  acute-bacterial  endocarditis 
was  unintentional.  l''ift\-four  cases  of  acute  endocarditis  were 
studied,  the  majority  of  which  were  of  bacterial  origin  and  in 
none  was  a  single  glomerulus  found  which  could  be  identified  as 
in  any  respect  similar  t(»  the  typical  condition  in  this  disease. 

When  in  acute  endocarditis  bacterial  emboli  do  occur  in 
glomeruli,  they  produce  a  suppurative  lesion  there.  The  endo- 
carditis coccus  has  al)solutely  no  chemotactic  action,  and  there- 
fore the  lesions  in  the  kidneys  are  non-suppurative  and  they 
assume  this  typical  appearance. 


DEMOXSTRATIOX  OF  OX-HEARTS  SHOWIXCx  IXJEC- 
TIOX  OF  THK  COXDUCTIOX  SYSTEM. 

ALFRKI)   E.    COUX 

(From  the  Hospital  of  tlic  Rockefeller  Institute  for  Medical  Research.) 

Several  ox-hearts  were  shown.  Black  India  ink  was  in- 
jected into  the  left  division  of  the  auriculo-ventricular  bundle. 
Injection  below  the  undefended  space  was  occasionally  success- 
ful. Usually  the  spaces  through  which  the  India  ink  passed  were 
difficult  to  meet  with  in  this  location.  It  was  found  easy  to 
insert  the  small  needle  into  one  of  the  spaces  about  the  ramifica- 
tions of  the  apex  of  the  ventricle,  where  their  situation  is  clearly 
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visiljle.  \Mien  neecssai'}',  several  such  places  were  sought  for, 
and  the  injection  of  the  whole  system  completed.  A  demonstra- 
tion i)f  the  nature  of  the  arborization  of  the  system  is  satisfac- 
tory only  when  the  injection  of  the  ink  takes  place  before  the 
left  division  has  divided,  at  the  site  already  mentioned.  In  the 
hearts  shown  l)(tth  methods  had  l)een  employed.  India  ink  was 
used  as  the  injection  fluid  because  it,  unlike  a  number  of  dyes 
which  had  been  empl()}'ed,  did  not  spread  into  a  diffuse  stain. 

The  ink  flows  through  channels  \\hich  follow  the  course 
Avhich  Aschoff'  and  Tawara  have  described  as  that  of  the  A-V 
system.  A\'hen  the  injected  specimen  is  examined,  the  left  branch 
appears  as  an  undixided  stem,  under  the  endocardium  of  the  left 
ventricle,  a  short  distance  below  the  aortic  ring  emerging  just 
below  the  subaortic  muscle.  It  divdes  in  two  portions  which  pass 
toward  the  posterior  and  anterior  papillary  muscles  and  from 
them  to  the  venous  and  arterial  bases  of  the  ventricle.  The  apex 
and  the  portion  of  the  ventricle  lying  between  the  pai)illary 
muscles  may  be  supplied  by  branches  arising  separately  from 
the  left  division.  It  is  quite  clear  in  the  light  of  these  prepara- 
tions that  an  impulse  con^■eyed  o\'er  this  s}'Stem  must  arrix'e  first 
at  the  region  of  the  papillary  muscles  and  later  at  the  base.  This 
distribution  of  the  system  coincides  with  the  conception  that  the 
papillary  muscles  of  the  heart  contract  before  the  other  portions. 

The  spaces  through  wliicli  the  injection  fluid  passes  is  not 
quite  clear.  Idie  lnn"sa-like  spaces  descri1)ed  by  Curran  may  be 
the  ones  tra\ersed.  The  distribtition  excludes  the  arterial, 
venous,  or  lymphatic  systems  from  being  channels  emploved. 
About  the  larger  branches  a  single  space  only  is  injected.  The 
method  of  injection  proves  the  continuity  c^f  the  whole  system. 

Discussion. 

Dr.  B.  S.  Oppenheimer:  After  hearing  of  the  method 
through  Dr.  MacCallum.  I  injected  a  few  hearts  of  ungulates 
with  India  ink  diluted  with  water,  but  the  injections  were  not 
so  complete  as  Dr.  Cohn's.     A  microscopic  section  of  the  ven- 
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triciilar  wall  at  a  point  distant  from  tlie  site  of  injection,  sliowed 
that  the  spaces  annnul  the  Purkinje  fibers  only  had  been  in- 
jected. Tho  India  ink  had  also  penetrated  between  tlie  indi\iflnal 
Pnrkinje  fibers  to  a  certain  extent,  ontlinini;-  them. 


FALSE    ^;I(;.\xTTs^r.    maixlv    ai-I'^ectixg    the 
BOxi-:s.  co.MPERA  ri':u  v,\  traumatic  ostoses. 

JOITN    C.   A.    GERSTER.   M.D. 

This  eleven-year-old  boy  has  no  positi\'e  facts  in  his  history 
up  to  three  months  ago,  when  he  fell  from  a  wagon,  striking  his 
right  leg.  A  swelling  promptly  a])peared  at  the  site  of  the  injury 
and  has  persisted  there  ever  since.  Tw^o  months  after  the  acci- 
dent, the  boy's  parents  brought  him  to  the  University  and  Belle- 
vue  Hospital  Medical  School's  Clinic,  asking  why  it  was  that 
the  injured  leg  had  grown  larger,  and  why  it  was  that  the  foot 
on  that  side  recpiired  a  shoe  two  sizes  larger  than  the  one  of  the 
other  side.  At  the  time  of  applicati(~)n  to  the  clinic  there  was  no 
pain,  fever,  loss  of  weight,  or  function.  Idiere  was  a  limp,  due 
to  unefjual  length  of  the  limbs. 

Examination  showed  the  right  lower  extremity  longer  tlian 
the  left,  the  thighs,  however,  of  equal  length,  but  the  right  leg 
one  and  one-(|uarter  inches  longer  than  the  left.  The  right  foot 
\vas  larger  in  all  dimensions  than  the  left.  Two  hard,  smooth, 
oval,  bony  protuberances  were  felt,  immovably  attached  to  the 
middle  third  of  the  tibia.  They  were  absolutely  painless.  Func- 
tion of  the  leg  was  perfect.  The  rest  of  the  physical  exaiuina- 
tion  revealed  nothing  of  special  interest. 

X-ray  findings:  The  right  tibia  and  fibula  are  13:4  inches 
longer  than  tlie  left.  There  are  two  subperiosteal  bony  tumors 
of  the  tibia,  one  the  size  of  a  pigeon's  egg,  the  other  slightly 
smaller.  The  shaft  is  apparently  healthy.  The  right  fibula 
shows  an  irregular,  diffuse,  periosteal  thickening  as  compared  to 
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the  opposite  side.  I  should  hke  to  call  attention  to  certain  lines 
which  appear  in  X-ray  plates  of  long  bones  in  children.  These 
lines  lie  parallel  to  the  epiphyseal  lines  and  at  irregular  distances 
one  from  the  other,  but,  if  the  bones  of  both  sides  are  compared 
it  will  be  seen  that  the  position  of  the  lines  is  symmetrical.  It 
may  be  possible  that  these  lines  show  periods  when  growth  was 
arrested  and  a  more  intense  local  bony  deposit  occurred. 

As  just  said,  in  normal  individuals  these  lines  are  symmet- 
rically placed ;  in  this  boy's  tibiae  tlic  lines  on  the  affected  sida 
(althoiu/h  a  [^proximately  syiii  metrical )  are  further  apart  than  on 
the  opposite  side.  I  take  this  to  indicate  that  the  affected  bones 
have  been  steadily  outstripping  their  opposite  companions  ever 
since  very  early  life. 

X-ray  plates  of  the  feet  show  that  the  entire  skeleton  of  the 
right  foot  is  larger  than  that  of  the  left,  and  measurement  of 
the  right  os  calcis  and  astragelus  show  them  larger  in  all  dimen- 
sions than  those  of  the  opposite  side.  In  short,  the  bony  skeleton 
of  the  right  lower  limb,  from  the  knee  down,  is  distinctly  larger 
than  that  of  the  left  side. 

X-ray  of  the  skull  shows  no  enlargement  of  the  pituitary 
fossa. 

Blood  examination  revealed  a  slight  secondary  anaemia. 
Three  Wasserman  and  one  X^oguchi  reactions  w^re  made,  all 
with  negative  results. 

A  specimen  for  microscopical  examination  was  removed ; 
this  consisted  in  a  piece  from  the  larger  of  the  two  bony  masses 
on  the  tibia,  with  some  of  the  adjacent  soft  tissue. 

The  report  was  as  follows : 

"Microscopical  examination  of  the  bone  reveals  some  scler- 
osis of  the  cancellous  spaces.  Microscopical  examination  of  the 
soft  tissues  removed  from  the  immediate  vicinity  of  the  bone 
reveals  a  c^uantity  of  poorly  nourished  fibrous  tissue  in  which 
are  a  number  of  empty  vascular  spaces  apparently  of  lymphatic 
nature.  There  is  nothing  in  the  histology  to  indicate  the  presence 
of  syphilis  or  of  a  new  growth. 

"Symmers,  Pathologist." 


KU  JOHN  f.    A.   (;eksti;k,    m.d. 

Tliesc  limiors  seem  to  me  to  liave  been  subperiosteal  effu- 
sions (if  l)lood  at  the  time  of  injury  which  su1)sef|uently  became 
organized  into  bony  tissue — traumatic  ostoses. 

In  short,  there  is  a  hypertropliy  of  part  of  the  bony  skeleton 
(from  the  right  knee  down  ),  com])Hcated  l)y  the  i^rescnce  of  two 
traumatic  ostoses. 


i 


Proceedings 

of  the 

New  York  Pathological  Society. 

New  Series.  Vol.  XII.  JANUARY  AND  FEBRUARY,  1912  Nos.  1  and  2 


TABLE    OF    COXTEXTS. 

CoHX,  Lesions  from  Two  Cases  of  Bradycardia  associated  with  Auricular 
Fibrillation. — Jessup,  Hodgkins'  Disease  Involving  the  Uterus.  Plasma 
Cell  Tumor  of  the  Tongue. — Olmstead,  The  Value  of  Absorption  Meth- 
ods in  the  Wassermanu  Test. — Willi.\mSj  Significance  of  the  Group  of 
Hemophilic  Biacilli  in  Conjunctivitis. — Fr.\nk,  Recent  Views  on  Inflam- 
mations of  the  Endometrium  and  Endometritis. — Dv  Bois  .\xd  Thro,  Two 
Cases  of  Invasion  with  Lamblia  Intestinalis. — X^orthrup,  Pneumonia  and 
Abcess  of  the  Lung  in  a  Child. — Moschcowitz,  Cholesteatoma  of  Horse's 
Brain.  Case  of  Congenital  Obliteration  of  the  Bile-ducts. — Levin,  On 
the  Pre-cancerous  State  :  an  Experimental  Study. — Hanes.  The  Signifi- 
cance of  the  Pathological  Occurrence  of  Anisotropic  Lipoids. 


Dr.   W.   G.    MacCallum,  President. 


THE  LESIONS  FROAI  TWO  CASES  OF  BRADYCARDIA 
ASSOCIATED  WITH  AURICULAR  FIBRILLATION. 

ALFRED  E.   COHX,  M.D. 

(From  the  Hospital  of  the  Rockefeller  Institute  for  ^ledical  Research.) 

The  cases  from  which  the  lesions  were  shown  were  reported 
clinically  by  Dr.  James  Mackenzie.  Dr.  Thomas  Lewis  has  also 
reported  the  first  one. 

Lantern  slides  of  the  sino-auricnlar  node  of  the  first  case 
at  various  levels  were  shown.  The  node  is  almost  entirely  re- 
placed, especially  at  its  lower  portion,  by  connective  tissue.     The 
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vessel  l«>  tlic  iindc  is  ai'parently  normal.  Sections  oi  the  auriculo- 
ventricnlar  hnndle  show  an  old  sclerotic  lesion  of  the  main  stem 
shortly  after  the  orij^in  of  the  handle,  cansint^  a  conii)lete  trans- 
verse lesion.  The  dia.u;nosis  of  auricnlar  tihrillation  and  hcart- 
hlock  had  heen  made  on  the  gronnd  that  the  ventricnlar  rhythm 
was  rej.,nilar  in  the  i)resence  of  auricular  fihrillation.  The  pres- 
ence of  auricular  fihrillation  was  estahlished  by  means  of  elec- 
trocardioj^rams. 

Sections  of  the  sino-auricular  node  of  the  second  case 
showed  a  very  slight  dei;ree  of  hhrosis.  A  few  small  haem- 
orrhages ( i)r<il)al)]v  aute-uiorlem  )  and  one  area  of  round  cell 
infiltration  were  seen.  The  auriculo-ventricular  Inuidle  in  this 
case  was  not  interrupted. 

The  ahsence  of  the  A-wave  from  the  jugular  jjulse.  together 
with  conij)lete  \entricular  irregularity,  made  it  likely  even  with- 
out electric  curves,  that  the  auricles  in  this  case,  too,  were  fibril- 
lating.  It  was  supposed  that  the  A-V  bundle  was  capable  of 
conducting  impulses.  There  were  periods  when  the  bradycardia 
gave  i)lace  to  a  relative  tachycardia,  but  the  rhythm  was  always 
irregular. 

The  two  cases  are  shown  together  to  bring  out  the  fact  that 
accurate  clinical  diagnosis  in  these  complicated  conditions  can  be 
made  with  certaiiUy.  The  fact  that  there  was  an  extensi\e  lesion 
of  the  node  in  one  case  and  a  relatively  slight  lesion  in  the  other 
renders  it  unlikely  that  these  lesions  are  responsible  for  auricular 
fibrillaticju.  The  transverse  lesion  of  the  node  in  one  case  and 
a  relatively  slight  lesion  in  the  other  renders  it  unlikely  that  these 
lesions  are  responsible  for  auricular  fibrillation.  The  transverse 
lesion  of  the  .\-V  bundle  in  the  first  case  determined  the  regular 
rhythm:  while  the  intact  bundle  in  the  second  made  a  complete 
ventricular  irregularity  possible. 

The  etiological  factor  in  the  first  case  was  syphilis.  The 
Ijatient  was  also  a  heavy  smoker  and  drinker.  The  second  case 
was  one  of  arterio-sclerosis.  The  patient  had  been  a  heavy 
worker  and  smoker. 


HODGKIN  S    DISEASE    INVOI.VINC;    UTERUS.  S 

Discussion. 

Dr.  AIacCallum  asked  Dr.  Colin  if  he  had  any  idea  of  the 
etiological  factors  in  this  ccjndition. 

Dr.  Cohx  said  that  the  first  patient  was  a  syphilitic;  he  had 
a  number  of  syphilitic  lesions,  had  had  malaria,  had  a  marked 
degree  of  arterio-sclerosis.  Dr.  Cohn  thought  that  all  these 
factors  would  explain  this  condition. 


HODGKIX'S  DISEASE  IXVOLVIXG  THE  UTERUS. 

w.  E.  D.  J  ESS  UP,  :m.d. 

This  case  is  reported  chiefly  because  of  the  unusual  involve- 
ment of  the  uterus. 

Clinical  Hisforx:  Mrs.  W'.,  admitted  to  Xew  York  Skin 
and  Cancer  Hosjjital  Alarch  17.  191 1.  Service  oi  Dr.  W.  S. 
Bainbridge.  Age  43  }ears.  Birthplace  l-iussia.  Family  history 
negative.  Does  not  use  alcoh<jl.  Has  had  ten  children,  last  four 
weeks  old.     One  miscarriage. 

Previous  Diseases:  Chronic  rheumatic  manifestation  during 
past  year. 

Present  Illness  began  Xovember,  1910,  with  enlargement  of 
glands  of  both  axillae.  Two  weeks  later  glands  of  right  groin 
enlarged.  Then  glands  of  neck,  and  finall}'  general  enlargement 
of  external  glands  to  size  of  pea  or  larger. 

Physical  Examination:  Poorly  nourished,  heart  and  lungs 
negative.  Glands  of  neck,  axillae  and  groins  enlarged.  X>ck 
and  breasts  greatly  swollen  and  skin  over  this  area  tense. 

Vaginal  examination  showed  enlarged  uterus,  and  clinical 
diagnosis  of  sarcoma  of  uterus  was  made  with  meta.stases  in  the 
lymph  nodes.  Patient  was  under  observation  for  three  months. 
Axillary  and  inguinal  nodes  were  excised  for  examination.  In- 
guinal nodes,  removed  in  March,  showed  necrosis.  A  month  later 
axillary   nodes   showed   typical   tubercle   tissue   with   giant    cells 
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•(sonic  of  these  i,Mant  cells  later  showed  tuhercle  bacilli  ).  The 
fjreat  superficial  swellinii;  of  the  iipijcr  part  of  the  body  was  ac- 
companied l)v  itchini;-.  'riiickenini;-  and  infection  of  the  skin 
resulted  froni  the  patient's  scratchint;-.  Sections  of  this  thickened 
skin  showed  intlaniniatory  chanj^es.  hut  nothin.i;:  on  which  to  base 
;i  dia.qnosis  of  new  t^rowth  or  Hods^kin's.' 

Dnriui;-  her  stay  in  the  hospital  patient  suffered   from  pain 
in  the  neck  and  arms,  which  continued  much  swollen.     There  was 


Uterus  invaded  throughout  by  Ilodgkin's  disease.     Tubes  and 
one  ovai)'  also  invaded. 

rapid  pulse  and  d}spnoea  and  periods  of  marked  restlessness, 
•especially  at  night.  The  temperature  remained  normal  except 
for  an  occasional  short  rise.  Repeated  blood  examinations 
showed  an  increase  of  polynuclears,  the  range  being  85  to  93  per 
cent.  There  was  no  increase  of  eosinophiles.  Death  appeared 
to  be  the  result  of  exhaustion. 

'Re-e.\amiiiation  of  some  of  these  nodes  in  the  light  of  subsequent  diag- 
nosis shows  areas  suggesting  Hodgkins'  disease. 


hodgkin's  disease  involving  uterus. 


Autopsy,  by  Dr.  R.  F.  Bargcr,  June  2'^.  1911.  Female  of 
about  40;  emaciated.  Extensive  swelling  of  neck,  more  so  on 
right  side.  Rigor  mortis  not  developed.  Both  axillae  and 
breasts  infiltrated  with  hard  nodules ;  nodules  also  in  groins.  En- 
tire body  covered  with  an  eruption  of  spots  the  size  of  millet 
seeds,  some  crusted,  some  show  complete  healing. 


;J-^rf.Hyr 


Uterine  wall  near  mucosa  sh')\ving  giant  cells  and  endotlieknd 
cells.     (X  40:j) 

Tliorax:   Mediastinal  glands  enlarged.     Left  lung  collapsed; 
left  pleural  ca\'ity  filled  with  bloody  fluid.     Right  lung  adherent. 
Heart:   Xdrmal. 

Spleen:    Normal  size:  shows  small  white  nodules. 
Kidneys  and  Panereas:    Normal. 
Liver:    Congested. 
Gall  Bladder:     Normal. 
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Ilith-  Ivinph  iK.dcs  enlarged,  ran^nng  in  size  from  1/3  cm. 

Mesenteric  nodes  uniformly  enlarged. 

Stomach:   Xornial. 

I'tcnis:  Measures  12  cm.  in  lenj^tli  and  is  9x6  cm.  at  fiui- 
dus.  Surface  nodular.  l''nlire  wall  infiltrated  with  growth  of 
dense  fibrous  tissue,  which  has  caused  apparent  destruction  of  all 
the  muscidaris. 

Tubes:   Show  similar  nodular  thickening  at  uterine  end. 

Oniries:  Xormal  size  and  fibrous.  In  one  there  is  an  area 
of  growth  similar  to  that  in  uterus. 

Microscopical  Exaiiiiiuitioii. 

Sections  of  different  parts  of  the  uterus  show  growth  of 
epithelial  cells,  small  round  cells,  with  scattered  giant  cells.  Por- 
tions are  densely  fibrous  in  character.  The  structure  of  the 
mucosa  is  almost  entirely  lost,  only  a  few  scattered  glands  re- 
maining. One  ovary,  the  Fallopian  tttbes.  the  mesenteric,  iliac 
and  bronchial  lymph  nodes,  spleen  and  breasts  show  similar 
growths:  also  the  dee])er  layers  of  the  skin  of  neck.  The  smaller 
nodules,  especially  those  in  the  spleen,  show  the  large  type  of 
cells,  with  mitoses  and  \ery  little  of  the  dense  fibrous  changes 
seen  es])ecially  in  the  uterus  and  some  of  the  lvm]>h  nodes. 

Hodgkin's  disease,  inxoKing  the  uterus  with  tuberculosis  of 
some  of  the  superficial  l\-mph  nodes. 


PLASM. \  CI'T.L  TUMOR  OF  THF  TOXCUF. 

T'or  permission  to  show  slides  from  this  case  I  am  indebted 
to  \)v.  F.  M.  lM)ote,  in  whose  service  at  the  New  York  Skin  and 
Cancer  Mosi)ital  the  tumor  was  removed.  Some  members  of  this 
Society  have  already  had  an  o])porlunity  of  examining  the  tumor, 
and  the  i)atient  was  shown  last  March  at  a  meeting  of  the  Xew 
^  ork  Surgical  Societv. 
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^Ir.  P.,  45  years  of  age.  Family  history  negative.  \'enereal 
history  negative.  Habits :  moderate  use  of  tobacco  up  to  four 
3'ears  ago.  Tvphoid  when  a  child.  Muscular  rheumatism  four 
years  ago. 

In  1 90 1  a  rectal  abscess  was  incised  and  drained  witli  three 
subsequent  operations.  Final  healing  four  years  ago.  and  then 
inouth  ])ecame  tender  with  swelling  of  lips,  cheeks,  and  gums. 


Plasma  cells  and  muscle  fibre,   high  power. 

In  Deceml)er.  1909.  i^ortions  of  the  lips  and  cheeks  v.ere  cut 
away.  In  July.  1910.  tongue  was  cauterized  twice  b}'  Dr.  Mayo 
of  Rochester.  On  admission  to  hosjiital.  November.  19 10.  pa- 
tient complained  of  enlargement  and  sr)reness  of  tongue. 

riie  Wassermann  reaction  was  negati\"e. 

Physical  E.vaiuination:  Heart,  lungs,  and  abdomen  nega- 
tive. lOngue  showed  on  d(jrsum  a  swelling  1^2  cul  across  and 
along  left  border  a  cicatrix  i  cm.  wide.  These  jjortions  were  ex- 
cised and  submitted  for  examination.     After  patient  left  hospital, 
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the  tongue  oMitimied  to  eiilari;c  and  a  second  operation,  removing 
tip  of  tont,nie.  was  performed.  Subsequently  patient  developed  a 
COU.nli.  and  tul)erfle  l)acilii  were  found  in  s])utuni.  The  growth 
of  the  tongue  appeared  to  l)e  arrested  after  the  second  operation. 


Plasma  cells  (\  lOUO) 

PulluAoyical  E.vainiiialioii  of  Toiujiic:  Macroscopical  Ex- 
amination: (a)  Wedge  from  dorsum  of  tongue,  t^.-^^i  cm.  and 
I  cm.  thick.  Surface  has  warty  a])pearance.  On  section,  tissue 
below  epithelium  is  hrm.  i)ale.  and  homogeneous  in  appearance. 

(]))    Wedge  from  side  of  tongue,  site  of  former  operation^ 
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5.3x1.8  cm.  and  i  cm.  thick.  Center  of  surface  occupied  by 
cicatrix  i  cm.  broad.  On  section,  tisue  appears  Hke  that  from 
dorsum. 

Microscopical  Exam inatioii. 

Sections  from  (Hfferent  parts  of  both  specimens  show  same 
character  of  growth.  Beneath  the  surface  epithelium,  and  ex- 
tending down  and  invading  the  muscular  layer,  is  a  growth  of 
large  cells  with  a  large  oval  or  round  nucleus  with  abundant 
chromatin.  The  growth  is  diffuse  and  there  is  no  grouping  of 
the  cells  in  nests,  nor  do  they  seem  intimately  connected  with  the 
connective  tissue  framework.  Where  the  muscle  is  invaded  there 
is  atrophy  of  the  fibers.  Levaditi  stain  for  spirochaetae  is  nega- 
tive, as  is  also  stain  for  tuliercle  1:)acilli.  In  the  region  of  the 
scar  there  is  inflammatory  infiltration.  Examination  of  portion 
of  growth  from  tip  of  tongue  removed  at  second  operation 
showed  similar  growth  of  cells  of  the  plasma-cell  type  with  more 
congestic)!!  and  inflammatory  infiltration. 

Diagnosis. 

It  seems  possible  to  rule  out  sarcoma  and  syphilis  and  in 
the  absence  of  giant  cells,  tubercle  tissue  and  tu1)ercle  bacilli 
diagnosis  of  tuberculosis  does  not  seem  justified.  The  growth 
appears  to  belong  to  the  group  of  plasma  cell  tumors  Avhich  ha^'e 
been  described  by  several  observers,  and  to  which  the  name 
"plasmoma"  or  "plasmocytoma"  might  be  applied. 

The  literature  shows  reports  of  a  few  tumors  composed 
largely  of  plasma  cells ;  some  arising  in  bone  marrow  with  the 
characteristics  of  a  malignant  tumor,  others  of  apparently  benign 
character.  Of  the  former  type  two  may  be  cited,  published  by 
Hoffman  (Zicglcr's  Bcitragc,  Bd.  35,  1904,  p.  317  )  and  \\'right 
{Jour.  Boston  Soc.  Med.  Sci..  1900,  p.  195  ).  The  tumors  orig- 
inated in  the  marrow  and  were  multiple,  with  metastases  involv- 
ing the  bone  in  \-ariotis  parts  of  the  body.  A  somewhat  different 
type  is  described  by  Maresch   (J'crhaiiclluitgcn  d.  dcutsch.  path. 
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Crssclschaft.  i.V  '^agun^^  Leii)zig.  1909)  in  a  tumor  that  was 
removed  from  the  neck  which  proved  to  be  largely  made  up  of 
])lasma  cells.  After  the  death  of  the  patient  similar  nodules  were 
found  in  the  liver,  spleen,  and  hone  marrow. 

In  the  second  group  belong  the  cases  of  Schridde  {Zcntral- 
hhilt  f.  all.  Path.,  11.  path.  Auat..  VA.  16.  1905.  p.  433),  and  Bolt 
(frank,  /cit.';.  j.  Path,.  Txl.  i.  1907.  ]).  \'/2).  Schridde's  case  was 
from  tlie  ni»se  and  was  first  thought  to  l)c  a  rhinoscleroma,  but 
both  the  bacilli  and  Mikulicz  cells  were  absent.  Bolt's  case  came 
from  t]ic  naso-pharynx.  and  was  a  tumor  about  i^/  cm.  in  diam- 
eter. The  tumor  did  not  recur  after  excision.  The  case  of 
Werdt  (Praiilc.  Zcits.  f.  Path,  vi.  191  t.  ]).  180)  was  a  movable 
tumor  of  the  naso-phar\nx.  pushing  forward  the  uxula.  and 
about  2  cm.  in  diameter.  The  mass  had  an  uneven  lobular  sur- 
face and  was  of  a  bluish-red  color.  Xo  recurrence  was  noted 
some  months  after  operation.  Microscopically  it  was  composed 
of  closely  packed  plasma  cells,  with  a  scanty  fibrillar  stroma. 
Hedinger  (Frank.  Zcit.w  f.  Path.,  vii.  191 1.  p.  343)  describes  a 
tumor  measuring  (S  x  20  mm.,  arising  in  connection  with  long- 
standing adenocarcinoma  •)f  the  sweat  glands  of  the  scaljx  The 
tumor  was  formed  almost  entirely  of  hydroj^ic  plasma  cells.  At 
first  glance  it  resembled  a  large-celled  sarcoma  with  transition 
areas  into  granulation  tissue:  but  on  .staining  the  cells  Ijv  special 
methods  they  showed  the  morphology  of  true  plasma  cells  Iving 
in  a  meshwork  of  delicate  connectixe  tissue.  The  regionarv 
lym])li  nodes  were  invaded  by  the  adenocarcinoma,  but  no  me- 
tastases had  been  formed  by  the  i)lasma  cells.  The  mass  must 
be  considered  not  as  a  true  tumor  but  as  an  infiammatory  new 
growth,  there  having  been  a  recurring  inflammation  about  the 
carcinoma  of  the  scalp. 

1  his  tumor  of  the  tongue  would  appear  to  lielong  to  the 
second  group  of  benign  plasma  cell  tumors. 

Di.s-ciission. 

l)u.  Li-:\i.\:  1  should  like  to  ask  Dr.  Jessup  from  what  part 
of  the  t(jngue  the  piece  of  which  the  photograph  is  shown  here 
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Avas  taken.  If  I  understand  the  case  correctly,  there  are  a  num- 
ber of  ulcerations  around  the  tongue,  and  the  tongue  is  enlarged ; 
l3ut  wliat  is  not  clear  to  me  is  where  that  part  is  situated  which 
served  for  the  microsocpical  study.  If  one  should  judge  froni 
the  appearance  of  the  tongue,  the  question  arises  whether  the 
condition  is  not  an  inflammatory  one.  I  ha\e  recently  seen  a 
tongue  \-erv  similar  to  the  one  presented  here,  which,  after  a  few 
weeks  of  treatment  with  mild  antiseptic  ap])lications.  became 
normal. 

Dr.  MacCallum  felt  that  the  assumption  of  Wright 
and  Hoffman  and  others  of  the  plasma  cell  nature  of  the  elements 
of  certain  tumors  which  they  have  described  should  be  received 
with  some  hesitation,  because  plasma  cells  are  in  their  ver}-  nature 
independent  wandering  cells,  and  it  would  be  like  speaking  of  a 
tumor  composed  of  polymorphonuclear  leucocytes.  If  these  are 
plasma  cells,  it  seems  necessary  to  consider  the  possible  inflamma- 
tory nature  of  the  lesion  which  I3r.  Jessup  describes. 

Dr.  Ewixc:  I  should  like  to  ask  the  doctor  if  he  is  satisfied 
that  he  can  explain  the  tuberculous  infection  of  the  lymph  nodes 
in  one  portion  of  the  lymphatic  system,  as  a  secondary  infection. 

In  regard  to  the  second  case.  I  was  much  interested  to  see 
that  case  turn  up  at  this  time,  as  I  spent  a  good  many  hours 
working  and  worrying  oxer  it ;  the  material  was  sent  to  me  two 
or  three  times.  I  agree  with  Dr.  Jessup  in  the  main  conclusion 
that  lie  makes  that  we  liave  to  deal  with  a  tumor,  or  tumor-like 
process,  in  wliicli  tlie  cellular  elements  resemble  plasma  cells,  and 
that  is  about  all  that  can  be  said.  I  fail  to  find  an\thing  in  the 
literature  \\hich  accords  \vith  this  condition,  ^\'hen  I  heard  a 
few  weeks  ago  that  tubercle  liacilli  had  l)een  found  in  this  pa- 
tient's sputum,  I  felt  that  that  was  an  additional  factor  which 
might  explain  the  condition  of  the  tongue,  and  I  am  disappointed 
to  find  that  Dr.  Jessup  is  not  inclined  to  associate  this  condition 
with  a  tul)erculous  process  in  the  lung. 

I  did  not  at  any  time  belie\'e  the  process  was  a  true  sarcoma, 
although  it  came  into  my  hands  with  a  diagnosis  of  sarcoma  from 
several  sources.     To  me  the  proces  is  extreme!}'  interesting  and 
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quite  obscure,  and  while  1  agree  with  the  diagnosis  in  general 
that  Dr.  Jessup  has  given.  I  do  not  think  the  conchtion  has  any- 
thing to  do  with  the  onHnary  myeloma. 

Dr.  iK.ssrr:  In  rejjly  to  Dr.  {•".wing's  question  in  regard  to 
the  glands:  These  glands,  as  I  said,  were  examined  during  the 
lite  of  the  patient  on  two  or  three  occasions,  and  the  only  definite 
thing  found  was  the  tuberculosis.  There  were  .some  glands  which 
were  verv  fibrous  and  tough,  and  looking  through  them  now  in 
the  light  of  the  subse(|uent  diagnosis,  there  are  areas  from  which 
I  think  the  diagnosis  of  Hodgkin's  could  be  made.  Of  course,  I 
assume  that  the  tuberculosis  was  a  secondary  development.  It 
was  certainly  present  at  the  time  the  patient  came  to  the  hospital. 

\\'ith  regard  to  the  (piestion  about  the  part  of  the  tongue 
from  which  this  photogra])!!  section  was  removed,  of  the  two 
specimens  i)assed  around,  the  one  with  the  smooth  surface  was 
the  portion  that  was  operated  upon  and  that  central  elevation  was 
the  portion  sectioned  for  this  photograph.  Subsequent  operation 
frr)m  the  tip  of  the  tongue  showed  a  similar  condition. 

\\"]\h  regard  to  Dr.  AfacCallum's  f|uestion  about  other  cases 
of  Hodgkin's.  I  have  not  had  time  to  look  through  all  the  litera- 
ture. I  have  looked  through  Kurt  Ziegler's  recent  monograph, 
and  he  has  re])orted  a  numlier  of  cases  in  which  he  has  found 
Hodgkin's  in  the  ovaries  and  also  in  the  testicles,  but  I  could  lind 
no  case  involvinig  the  uterus. 


THE  ^^\Lu^:  of  absorptiox  ^tethods  ix  the 

WASSERMAXX  Tl-.ST. 

MIRIAM  P.  OLMSTEAD. 
(From  the  i:)ci)artinciit  of  Health.  Rcsearcli  Lal)oratory.  Xew  York  City.) 
A  series  of  comparative  W'assermann  tests  has  recently  been 
made  to  determine  the  value  of  Rossi's  and  W'echselmann's  meth- 
ods of  absorbing  from  the  .serum  to  be  tested  for  syphilitic  anti- 
bodies, certain  components  that  interfere  with  a  positive  reaction. 
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Natural  anti-sheep  amboceptor  is  freqnentl}-  present  in  hu- 
man serum,  so  that  on  the  addition  of  two  units  of  amboceptor  in 
the  course  of  the  Wassermann  test  there  is  an  excess  of  ambocep- 
tor and  hemolysis  is  unduly  increased.  Rossi^  has  described  a 
method  of  absorbing  the  natural  amboceptor  from  the  serum 
previous  to  the  test,  thus  insuring  the  l)alance  of  the  hemolytic 
system  and  increasing  the  delicacy  of  the  reaction  of  the  Bauer 
modification,-  which  depends  for  at  least  part  of  the  hemolytic 
action  on  the  natural  amboceptor  content  of  the  serum.  As  this 
is  an  unknown  quantity,  ^'arying■  from  zero  to  twenty  or  more 
units,  there  is  no  certainty  of  the  hemolytic  system  being  in  bal- 
ance, and  the  accuracy  of  the  reaction  cannot  be  depended  upon. 

The  presence  of  natural  anti-sheep  amboceptor  in  the  serum 
is  first  determined  by  incubating  for  one  hour  in  the  water-bath 
at  T)'/°  C.  two  parts  of  inactive  serum,  two  units  of  complement, 
one  part  of  5  per  cent,  sheep  cell  suspension  and  twenty-eight 
parts  of  physiological  salt  solution.  Hemolysis,  partial  or  com- 
plete, indicates  the  presence  of  anti-sheep  amboceptor,  which,  ac- 
cording to  Rossi,  may  be  removed  as  follows : 

Three  parts  of  inacti\-e  serum  and  one  part  of  washed  packed 
sheep  cells  are  mixed,  kept  on  ice  for  from  twenty  to  thirty  min- 
utes, and  then  cjuickly  centrifugated.  The  serum  that  is  drawn 
off  is  tested  as  usual. 

Out  of  eighty-eight  sera  tested  by  us  for  amboceptor,  forty- 
four,  or  50  per  cent.,  gave  evidence  of  the  presence  of  natural 
anti-sheep  emboceptor;  and  these  same  sera  tested  after  absorp- 
tion had  no  hemolytic  action  on  sheep  cells,  indicating  that  absorp- 
tion had  taken  place. 

A  comparison  of  \\'assermann  tests  on  absorbed  and  un- 
treated specimens  verifies  Rossi's  assertion  that  an  excess  of 
amboceptor  interferes  with  a  positive  reaction  in  the  diagnosis 
of  syphilis.  Of  forty-seven  specimens  that  gave  a  negative 
reaction  in  the  regular  Wassermann  test,  li\e,  10.6  per  cent., 
were  positive  after  absorption.  Two  were  from  undoubtedly 
specific  cases  and  both  of  these  gave  a  positive  reaction 
after  absorption.      Eleven   had   a   past   history   of   svphilis.   but 
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no  present  sviiijUonis :  of  these  one  gave  a  positive  reaction  after 
the  absorption.  Of  the  twenty-nine  cases  with  a  suspicious  his- 
tory, two  .nave  a  positive  reaction  after  absorjjtion.  l^'ive  cases 
with  no  hietic  history  remained  negative  after  aljsorption.  Ex- 
perience has  shown  that  if  the  cells  used  in  absorption  are  not 
thoroughly  packed  the  serum  is  so  diluted  that  it  reacts  no  more 
strou'dv  tlian  in  the  unmodified  test.    Our  tests  give  no  indication 
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of  any  danger  of    false  jjositive   reactions  through   the  use  of 
Rossi's  method. 

W'echselmann'  called  attention  to  the  presence  in  heated 
serum  of  complementoids.  which,  though  they  have  no  hemolytic 
action,  retain  haptophore  groups,  hence  are  capable  of  being 
bound  bv  the  antigen-antibody  combination  and  prevent  the  latter 
from  binding  complement,  which  is  thus  left  free  to  hemol}'se  the 
cells  sul)se(|uently  added. 

Xoguchi'  and  others  ha\e  expressed  doubt  as  to  the  com- 
plementoid  nature  of  the  serum  components  thus  preventing  a 
positive  reaction,  but  agree  that  the  accuracy  of  the  test  is  in- 
creased by  their  absor|jtion. 

W'echselmann  recommends  treating  all  sera  to  be  tested  for 
syphilis  with  barium  sulfate,  which  has  the  power  of  absorbing 
complement(jids  and  hence  increases  the  binding  of  complement. 
The  techni(]ue  of  the  ab.sorption  is  as  follows: 

Xine  jjarts  of  inactive  serum,  thirty  parts  of  physiological 
salt  solution  and  five  [larts  of  a  7  per  cent,  suspension  of  freshly 
precipitated  barium  sulphate  are  shaken  together,  incubated  for 
an  hour  at  37'  C.  and  centrifugated.  Of  the  supernatant  fluid, 
ten  times  the  regular  amount  for  the  Wassermann  test  must  be 
used. 

We  have  treated  in  this  way  forty-three  specimens  that  had 
given  a  negative  reaction  in  the  unmodified  W'as.sermann  test,  six 
(jf  which — a  percentage  of  13.9 — gave  a  positive  reaction  after 
absorption.  Five  specimens  from  which  a  history  of  syphilis 
could  be  absolutely  excluded  were  even  more  clearly  negative 
after  treatment  with  barium  sulfate  than  before.  Seven  positive 
sera  liave  been  treated  with  barium  sulfate  and  have  not  therebjr 
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lost  any  binding  power.  That  barium  sulfate  itself  has  no  bind- 
ing power  has  been  controlletl  in  each  set  of  tests  by  a  treated 
negative  serum  or  bv  barium  sulfate  and  salt  solution  alone. 

Eight  specimens  with  a  suspicious  gonorrheal  history  that 
had  given  a  negative  reaction  in  the  luimodified  complement- 
fixation  test  for  gonorrheal  antibodies  were  treated  with  barium 
sulfate,  after  which  two  of  them  reacted  positively,  suggesting 
that  Wechselmann's  absorption  method  might  be  of  as  much 
value  in  the  serum  diagnosis  of  gonorrhea  as  of  syphilis. 

At  Dr.  McXeil's  suggestion  a  coml)ination  of  the  Rossi  and 
W'echselmann  methods  was  tried,  in  order  to  absorb  the  natiu'al 
amboceptor  as  well  as  the  other  serum  com^jonents  that  interfere 
with  a  positive  reaction.  Sixty-six  specimens  that  had  given  a 
negative  reaction  in  the  unmodified  test  were  treated  first  with 
sheep  cells  and  then  with  barium  sulfate;  eighteen  of  these,  ij.i 
per  cent.,  were  positive  after  al)s<)rption. 

Exactly  the  same  percentage  was  obtained  in  similar  tests 
for  gonorrheal  antibodies,  three  out  of  eleven  negative  speci- 
mens being  made  positive  by  absorption  with  sheep  cells  and 
barium  sulfate. 

\\'olft"'  has  emphasized  the  value  of  the  baritim  sulfate  treat- 
ment for  the  absorption  of  complement  as  well  as  complementoid ; 
and  he  advises  the  use  of  actixe  rather  than  inactive  seritm,  as 
heating  at  56"^  C.  destroys  some  antibodies,  thus  Aveakening  a 
positive  reaction. 

^^'e  have  treated  with  barium  sulfate  twenty-eight  negati\e 
specimens  of  actiAC  serum.  Nine  of  these,  32.1  per  cent.,  gave  a 
positive  react i(3n  after  absorption.  Although  this  percentage  is 
higher  than  in  the  series  of  tests  with  inactive  serum  from  which 
both  natural  amboceptor  and  complementoids  had  been  absorbed, 
the  use  of  active  serum  does  not  seem  to  be  advisable.  Three 
specimens  from  which  a  history  of  syphilis''  could  be  absolutely 
excluded  gave  a  positive  reaction  and  in  at  least  one  other  in- 
stance it  seemed  highly  probable  that  the  binding  was  non-specific.^ 
In  a  number  of  instances  (eleven  )  one-tenth  c.c.  of  serum  bound 
more  strongly  than  two-tenths.     Though  this  phenomenon  has 
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not  been  constant,  it  has  occnrerd  so  tre(|nently  as  to  render  the 
test  iinrehahle. 

Wechsehnann.  WoHT  and  others  have  emphasi/.ed  the  non- 
suitability  of  commercial  barium  sulfate  for  alisorption  purposes; 
but  they  have  not  stated  how  fresh  a  precipitate  should  be  used. 
\\'e  have  found  a  precipitate  four  weeks  old  as  effective  as  a  per- 
fectly fresh  one.  Siiice,  however,  a  suspensi<Mi  is  apt  to  become 
anticomplementary  in  three  or  four  weeks  it  is  advisable  to  use 
a  fresh  suspension  about  every  two  weeks.  A  simple  method  of 
precipitating  barium  sulfate  is  described  by  Wolff.^ 

Mi.x  fifteen  c.c.  of  5  i)er  cent,  sodium  sulfate  and  10  c.c, 
of  5  per  cent,  barium  chloride.  Centrifugate  after  precipitation 
has  taken  place,  draw  off  the  supernatant  tiuid  and  wash  the 
residue,  barium  sulfate,  once  in  physiological  salt  solution.  After 
centrifugalization  suspend  the  barium  sulfate  sediment  in  25 
c.c.  of  phvsiological  salt  solution,  which  makes  tlie  proper  dilu- 
tion for  use  in  absorption. 

SiiDiinary:  Thus  it  appears  that  by  absorption  methods  the 
number  of  posit ve  reactions  in  the  W'assermann  test  for  syphilis 
is  increased.  The  relative  value  of  the  Rossi,  Wechselmann  and 
Wolff  methods  of  absorption  is  indicated  by  the  following  com- 
parison of  the  various  tests  just  described: 

By  the  absorption  of  natural  amboceptor  by  sheep  cells  10.6 
per  cent,  of  the  negative  specimens  were  made  positive. 

By  the  treatment  of  inactive  serum  with  barium  sulfate 
13.9  per  cent,  of  the  negative  specimens  were  made  positive. 

By  the  use  of  both  sheep  cells  and  barium  sulfate  on  inactive 
serum,  2~.2  per  cent.  r»f  the  negative  .specimens  were  made  posi- 
tive. 

By  the  treatment  of  active  serum  with  barium  sulfate  32.1 
per  cent,  of  the  negative  specimens  were  made  positive. 

Wolff's  method  of  treating  active  serum  with  barium  sulfate 
gives  the  highest  percentage  but  is  not,  according  to  our  experi- 
ence, reliable. 

The  combination  of  Rossi's. and  Wechselmanii's  methods 
gives  a  high  percentage ;  and  so  far  as  may  be  judged  from  the 
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results  of  our  few  tests,  there  is  no  danger  of  thereby  rendering 
the  W'assermann  reaction  over  sensitive.  The  effect  of  barium 
sulfate  on  sera  free  from  syphilitic  and  gonorrhoeal  antibodies 
should,  however,  be  tested  at  length  before  the  use  of  barium 
sulfate  in  the  routine  serum  diagnosis  of  venereal  diseases  is  rec- 
■commended. 

Rossi's  method  of  absorbing  natural  amboceptor  from  the 
serum  to  be  tested  is  of  practical  value  and  perfectly  safe. 
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SIGXIFICA^XE  OF  THE  GROUP  OF  "HE^IOPHILIC" 

BACILLI  IX  COXJUXCTRITIS,  ESPECIALLY 

IX  THAT  OF  "TRACHOMA." 

ANNA   WESSELS  WILLIAMS. 

(From  the  Division  of  Laboratories,  Department  of  Health,  Xew  York  Cit\^ 
Director,  William   H.   Park,   M.D.) 

During  the  past  year  and  a  half  ten  workers  have  been 
grouped  in  the  Health  Department  for  the  purpose  of  studying 
trachoma  and  allied  conditions  from  all  standpoints,  but  espe- 
cially from  that  of  the  public  school  children  of  X'^ew  York  City. 
These  workers  have  been  advised  and  encouraged  most  helpfully 
by  Dr.  Wm.  H.  Park,  Director  of  Laboratories.  The  paper  to- 
night is  a  report  of  one  phase  of  the  work — a  part  of  the  bac- 
teriologic  study — and  it  will  emphasize  only  two  points. 
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From  the  iniportaiU  papers  of  Dr.  Xoguclii  and  Dr.  Cohen^-^ 
read  before  this  Society  in  1910-11.  we  have  had  a  good  oppor- 
tunity of  learning  of  some  of  the  recent  work  that  has  been  done 
on  the  etiology  of  trachoma:  how  certain  epithelial  cell  inclusions, 
which  have  been  found  in  large  numbers  in  the  acute  ])apillary 
stages  of  the  disease,  are  considered  by  the  majority  of  the  many 
students  of  this  subject  to  be  the  cause  of  trachoma.  Xoguchi 
and  Cohen  believe  that  these  inclusions  are  an  accompanying  in- 
fection: Wolbach.  McKee".  Addario'  and  a  very  few  others  think 
they  are  degeneration  products  of  the  epithelial  cell ;  wdiile  Hert- 
zog^  and  a  few  others  think  they  are  involution  forms  of  the 
gonococcus. 

From  time  to  time  in  the  history  of  trachoma  investigations 
the  claim  that  the  gonococcus  is  an  etiologic  factor  in  trachoma 
has  been  urged.  In  order  to  find  out  whether  or  not  the  gono- 
coccus had  anything  to  do  with  the  trachomatous  eyes  of  school 
children,  and  at  the  same  time  to  make  a  more  comprehensive 
bacteriologic  study  of  these  eyes  and  to  continue  the  investiga- 
tions of  the  trachoma  inclusions  started  by  C.  R.  Gurley  and  J. 
Chase  in  our  laboratory  in  1910  this  part  of  the  study  was 
planned.  An  eye  clinic  was  established  in  the  Research  Labora- 
tory, with  Dr.  Wootton,  the  Department's  Ophthalmologist,  in 
charge,  assisted  by  Dr.  Von  Sholly,  ]\Iiss  Gurley  and  others  of 
the  group. 

A  history  and  a  minute  record  of  the  course  of  each  case 
has  been  kept  by  the  folder  and  card  index  system.  All  of  tlie 
charts  and  chart  holders  for  the  work  as  well  as  a  certain  amount 
of  money  for  the  carfare  of  those  children  living  at  a  distance 
and  too  poor  to  pay  were  presented  by  the  Committee  on  the 
Prevention  of  Blindness  of  the  Sage  Foundation.  These  aids 
were  most  helpful  to  us  in  getting  (juickly  and  satisfactorily  into 
the  work. 

Following  the  course  for  so  long  a  time  of  such  a  large 
series  of  cases  of  all  types  of  conjunctivitis  by  full  written  rec- 
ords has  seldom,  if  ever,  been  done  before.  It  has  allowed  us  to 
make  the  column  (jf  recovering  cases  seen  in  Table    i   and  to 
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trace  a  certain  number  of  cases  from  acute  catarrh  through  a 
series  of  attacks  to  papillary  trachoma  with  typical  inclusions. 
Tables  showing  the  course  of  the  cases  will  be  given  in  the  full 
report  at  a  later  date.  We  mean  to  keep  track  of  the  cases  of 
trachoma  which  we  have  recorded  as  cured  with  the  exception  of 
mild  folliculoses.  in  order  to  determine  if  possible  whether  subse- 
quent svmptoms  of  trachoma  are  the  result  of  an  exacerbation  or 
a  reinfection. 

In  our  clinic  after  the  minute  description  of  the  eye  condition 
was  recorded,  in  each  new  case,  and  from  time  to  time  in  some 
of  the  older  cases,  a  light  curettage  of  the  palpebral  conjunctivae 
was  made,  then  a  sterile  cotton  swab  was  rubbed  over  the  curetted 
areas  and  was  placed  immediately  into  a  tube  of  ascitic-broth 
which  was  taken  at  once  to  the  laboratory,  where  part  of  it  was 
planted  on  a  series  of  culture  media  plates,  including  glucose- 
ascitic  agar,  blood  agar  and  plain  alkaline  veal  agar.  All  were 
then  placed  in  the  incubator  at  36"  C,  and  were  examined  within 
24  hours,  and  later  when  necessary. 

From  one  case  among  the  first  growth,  Miss  W'ilscMi  fotmd 
a  few  gonococcus-like  colonies  on  glucose-ascitic  agar  and  on 
blood  agar.  These  were  tished  and  were  found  to  be  a  tiny  gram 
negative  bacidus  which  was  strictly  hemoglobinophilic.  Since 
then,  rabbit  blood  broth,  instead  of  ascitic-broth  has  been  used 
for  the  cultures  taken  directly  from  the  eye,  since  this  meditim 
is  better  for  the  tiny  bacillus  and  ecjually  good  for  the  gonococcus. 
The  blood  broth  acts  as  an  enriching  medium  in  those  instances — 
and  they  are  not  few — where  there  is  no  growth  on  the  original 
plates.  After  about  24  hotu's  in  the  incubator  the  blood  broth  in 
practically  all  the  acute  papillary  trachoma  cases  (Table  I)  has 
shown  an  abundant  growth  of  the  little  bacillus,  and  blood  agar 
plates  made  at  this  time  from  the  blood  broth  ctdture  generally 
have  given  many  typical  colonies.  This  tiny  bacillus  in  blood 
broth  grows  in  small  and  large  compact  groups  which,  after 
Gram,  counterstained  by  fuchsin,  appear  imder  the  low  power  as 
small  granular  masses  taking  a  brilliant  red  stain.  The  indi- 
vidual bacillus  does  not  show  so  brilliant  a  stain.      Stained  by 
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Gienisa  these  small  (/roii/^s  of  bacilli  hare  morphology  and  siain- 
iug  characteristics  7rry  similar  to  those  of  some  of  the  trachoma 
inclusions.  Our  attention  was  thus  early  directed  to  the  question 
of  the  identity  ot'  the  two.     I  sliall  speak  of  this  a  httle  later. 

In  lookiu}.;-  up  the  literature  on  hemoolohinophilic  bacilli 
found  in  eye  disea.ses  (Table  II).  I  was  suri)rised  to  find  that 
most  investigators  say  that  the  inlluen/ca  bacillus  is  found  rather 
infrequently — with  the  exception  of  Miiller's  series  of  cases;  and 
that  the  Koch-Weeks  bacillus  is  found  practically  only  in  acute 
<:onjunctivitis — and  that  it  grozi's  better  on  scrum  agar  than  on 
blood  agar.  Miiller"  found  in  a  large  percentage  of  his  acute 
trachoma  cases  in  h^gypt  a  tiny  bacillus  which  he  could  not  dififer- 
•entiate  from  the  influenza  bacillus,  though  he  thought  it  was  an- 
other species,  since  there  were  no  cases  of  influenza  about. 

In  Manila  recently  Edwards'  found  in  a  few  cases  of  tra- 
choma a  minute  (iram-negative  l)acillus  which  was  a  strict  hemo- 
globinophilic.  He  called  it  B.  trachus,  and  suggested  that  it 
might  produce  the  trachoma  inclusions. 

A  few  authors — Kamen^  and  others,  claim  that  the  Koch- 
Weeks  bacillus  is  a  strict  hemoglobinophilic  and  that  the  cultural 
work  of  those  who  claim  otherwise  is  open  to  criticisuL 

So  we  had  iirst  l)efore  us  the  problem  of  the  relationship  of 
our  bacillus  to  the  influenza  and  the  Koch-Weeks  bacillus. 

After  carefully  examining  a  series  of  clinically  typical  ''pink 
^ye"  and  getting  an  abundant,  practically  pure  growth  of  a 
bacillus  similar  in  general  to  the  one  we  were  isolating  from  our 
papillary  trachoma  cases,  we  were  forced  to  the  conclusion  that 
those  who  consider  the  Koch-Weeks  bacillus  a  strict  hemoglo- 
binophilic are  correct.  The  word  hemophilic,  therefore,  in  Table 
II  and  in  the  title  of  this  paper  should  be  changed  to  hemoglo- 
binophilic Furthermore,  in  this  series  of  cases  of  ''pink  eye" 
we  found  that  the  size  of  the  bacillus  in  the  direct  smear  of  the 
exudate  varied  from  coccus  forms  to  comparativelv  long  forms, 
while  the  pure  cultures  did  not  always  vary  correspondingily, 
hence  we  cannot  consider  the  point  of  size  in  the  direct  smear  of 
worth  in  differentiating  Koch-Weeks  and  the  influenza  bacillus 
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(see  Table  11).  It  was  surprising  to  ns  to  tincl  in  the  direct  smear 
from  several  of  the  cases  of  "pink  eye"  so  few  distinct  bacilli, 
although  the  culture  plates  showed  an  al^undant  growth.  In  these 
smears  and  in  the  direct  smears  from  our  trachoma  and  follicular 
conjunctivitis  cases  where  the  tiny  bacillus  was  almost  invariably 
found,  no  recognizable  bacilli  were  seen  within  the  leucocytes, 
while  we  found  the  groups  lying  within  the  cells  for  the  most 
part  scattered  and  atypical — corresponding  frequently  to  Lind- 
ner's^ extra  cellular  "initial  bodies,"  found  in  his  cases  of  tra- 
choma. 

It  has  been  stated  that  trachoma  gives  no  constant  bacterio- 
logic  findings.  In  order  to  get  further  evidence  on  this  point, 
that  is.  to  find  whether  or  not  the  tiny  bacillus  we  were  finding" 
so  constantly  in  otir  cases  of  papillary  trachoma  were  present  in' 
the  cases  direct  from  other  countries,  we  are  examining  at  Ellis 
Island,  through  the  kindness  of  Dr.  Stoner.  Chief  Medical  Of- 
ficer, and  of  his  assistants,  cases  of  typical  and  doubtful  trachoma 
in  the  immigrants.  ^^>  have  already  examined  i6  cases,  in  three 
of  which  with  marked  papillary  trachoma  both  hemoglobinophilic 
bacilli  and  trachoma  inclusions  were  found.  In  fotir  border  line 
cases  and  two  follicular  conjuncti\itis  cases  only  bacilli  were 
found,  while  in  se\'en  recovering  cases  no  bacilli  were  fotnid,  and 
only  a  few  inclusions  in  three  of  these.  Thus,  so  far.  these  find- 
ings correspond  with  those  of  otu"  school  children. 

^^'e  have  isolated,  in  all,  128  strains  of  a  hemoglobinophilic 
bacillus  from  our  series  of  213  cases  ( Taljle  II  ),  and  we  have  as 
yet  not  been  able  to  find  any  distinct  dift'erential  points  between 
any  of  them  or  between  our  strains  and  those  of  the  B.  influenzae 
as  described  by  others  or  as  studied  by  tis.  Two  strains  of  the  B. 
influenzae  kindly  sent  us  by  Dr.  Wollstein  have  been  studied 
with  our  cultures. 

It  is  true  that  certain  of  otu'  strains  show  siuall  peculiarities 
which  seem  to  be  holding  through  many  culture  generations,  such 
as  greater  tendency  to  thread  formation,  more  marked  pleo- 
morphism,  large  or  small  size,  etc.:  but  so  far  we  have  found  no 
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distinct  relatiniisliip  hctwecn  these  characteristics  and  the  cHnical 

picture. 

We  are  compelled,  therefore,  for  the  present  to  group  all  of 
these  bacilli  with  the  influenza  bacillus. 

Dr.  MacNeal  and  Dr.  Povitzky  are  studying  complement  de- 
viation of  the  group,  but  so  far  have  encountered  little  but  diffi- 
culties. 

Miss  IMishulow  is  getting  some  interesting  results  with 
symbiosis  studies.  Imt  a^  present  they  can  only  be  used  practically 
to  show  some  of  the  difficulties  in  the  way  of  demonstrating  and 
of  isolating  the  little  bacillus.  Staphylococci  seem  to  have  a 
decidedly  inhibitory  action  on  the  growth,  especially  in  blood 
broth,  while  certain  non-hemolysing  streptococci  favor  the 
growth  slightly,  and  the  xerosis  group  shows  a  markedly  favor- 
able action.  On  non-blood  media,  growth  has  been  obtained  only 
with  the  xerosis  bacillus. 

The  fact  that  the  staphylococcus  inhibits  growth  may  ac- 
count in  part  for  negative  results  in  some  of  our  apparently  re- 
covering cases  where  staphylococci  were  in  abundance. 

I  said  that  early  pure  cultures  show  a  resemblance  to  some 
trachoma  inclusions.  These  early  cultures  show  many  forms 
similar  to  Lindner's  initial  bodies  and  smears  taken  daily  from 
the  same  culture  and  stained  by  Giemsa  show  morphologically  a 
similar  cycle  of  development  to  that  described  by  Prowazek  and 
others,  especially  by  Lindner^"  in  19 lo,  for  the  famed  chlamy- 
dozoa  of  trachoma  or  the  trachoma  inclusions.  In  other  words, 
in  the  culture  of  the  tiny  hemoglobinophilic  bacillus  we  have, 
morphologically,  a  culture  of  the  trachoma  inclusions.  Thus 
we  have,  first  tiny  coccus-like  or  short  bacillar  bodies  taking  a 
clear  blue  stain,  and  later  the  appearance  of  very  tiny  metachro- 
matic granules  within  these  blue  bodies,  then  the  gradual  disap- 
pearance of  the  blue  bodies  leaving  a  mass  of  metachromatic 
granules.  I  have  placed  under  the  microscopes  some  initial  in- 
clusions and  a  more  develciped  included  form  from  a  case  of 
papillary  trachoma,  also  smears  of  a  culture  from  the  same  case 
made  after  2.  3  and  5  days'  growth  on  blood  agar,  and  vou  can 
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readily  see  for  yourselves  the  striking  resemblance  between  the 
two,  a  resemblance  still  more  striking  when  many  smears  and 
cultures  are  examined. 

That  the  epithelial  cells  of  the  conjunctiva  may  take  up  bac- 
teria is  a  well-known  fact,  but  nobody  before  has,  to  my  knowl- 
edge, followed  the  cycle  of  development  of  the  bacteria  within 
the  cells,  and  no  one  has  recognized  the  possibility  of  any  of  the 
groups  of  hemoglobinophilic  bacilli  found  by  us  so  frequently  in 
trachoma  having  the  power  to  grow  in  the  epithelial  cells,  except 
Edwards,  who  merely  suggested  that  the  bacilli  which  he  found 
might  produce  the  trachoma  inclusions. 

In  most  cases  of  blenorrhoea,  gonococci  are  found  in  the 
conjunctival  epithelial  cells,  and  since  these  organisms  in  pure 
cultures  pass  through  a  cycle  of  development  somewhat  similar 
to  that  of  the  hemoglobinophilic  bacillus,  that  is,  the  production 
ultimately  of  masses  of  metachromatic  granules  in  the  cultures, 
with  the  gradual  disappearance  of  the  blue-staining  organisms, 
there  is  reason  to  suppose  that  they,  too.  may  form  inclusions, 
especially  in  certain  cases,  although  this  is  a  subject  Avhich  needs 
much  further  study  in  connection  with  a  bacteriologic  study  of 
gonorrhoic  and  non-gonorrhoic  opthalmia  neanotorum. 

In  none  of  our  school  children  cases  so  far  have  we  found 
gonococci.  While  the  two  facts  which  we  wish  to  emphasize  in 
this  paper,  namely,  first,  the  finding  of  our  tiny  bacillus  so  uni- 
formly in  our  cases  of  papillary  trachoma,  where  we  hav^e  found, 
too,  the  trachoma  inclusions,  and  second,  their  morphologic  sim- 
ilarity, lead  us  to  conclude  that  bacillus  and  inclusions  are  prob- 
ably identical  in  papillary  trachoma,  and  hence  that  the  bacillus 
is  probably  the  cause  of  the  disease. 

The  hypothesis  that  one  or  more  of  the  group  of  hemoglo- 
binophilic bacilli  is  the  cause  of  trachoma  explains  many  other 
hitherto  unexplanable  phenomena  of  this  disease,  ( i )  its  regular 
onset;  (2)  its  insidious  course;  (3)  its  \-ariable  contagiousness, 
with  its  exacerbation  of  secretion;  (4)  the  continued  presence  of 
trachoma  in  certain  districts  where  helping  causes  are  present, 
etc.     Of  course,  suitable  monkey  inoculations  would  in  all  prob- 
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ability  l)c  all  that  is  necessary  for  proof  or  disproof.  It  is,  to 
say  the  least,  a  very  good  working  hypothesis.  For  it  means 
practically  that  all  cases  of  secreting  conjunctivitis,  however 
mild,  should  he  looked  after  until  all  secretion  has  ceased.  With 
organisms  of  this  type  which  presumably  may  lose  their  virulence 
quickly,  sufficient  oversight  of  cases  gives  great  hope  of  getting 
rid  of  dangerous  carriers.  On  the  strength  of  these  results  we 
are  strongly  advocating  and  trying  to  get  established  special 
mixed  classes  for  the  school  children  who  are  now  being  sent  to- 
school  with  very  slight  secretions  while  receiving  treatment  at 
clinics.  The  Board  of  Education  has  the  plans  under  considera- 
ti(jn.  We  are  also  advocating  more  minute  home  inspection  and 
instruction,  and  we  are  hoping  for  help  in  this  part  of  the  work 
from  organizations  whose  work  lies  in  these  directions. 

To  lessen  the  disease  among  our  immigrants,  our  immediate 
hope  is  the  establishment  by  the  ship  companies  of  more  prophy- 
lactic measures  on  board  ship.  Wtih  arrangements  for  the  iso- 
lating of  all  secreting  eye  cases,  and  the  helping  to  keep  all  eves 
clean  by  boric  acid  solutions,  etc..  the  Immigration  Bureau  at 
Ellis  Island  would  in  all  probability  n(jt  need  to  deport,  as  they 

do  now  from  time  to  time,  a  whole  group  of  cases  of  acute  papil- 
lary trachoma. 

W'hh  tliese  measures  established,  if  our  hypothesis  is  correct, 
we  can  hope  in  a  reasonable  time  to  have  trachoma  under  control. 
if  not  practically  stamped  out. 
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Showing  Frequency  of  Hemoglobinophilic  Bacilli  in  Author's  Series 

of  Cases. 


Diagnosis 


Acute  Conjunctivitis  ("Pink  Eye,"  etc  ) 


Number  of  Cases 


(  Acute  Papillary  Conjunctivitis 


'Trachoma 


)  Old  and  Recovering  Cases. 


Follicular  Conjunctivitis. 


Folliculosis. 


Total 


213 


Number  of  Cases 


Examined 

Showing    Bacilli 

47 

38 

4? 

68 

46 

13 

40                          31 

11                            0 

128 


Discussion. 

Dr.  Wooton  :  Dr.  Williams'  classification,  approached  from 
the  clinical  standpoint,  amounts  to  about  this:  Those  cases  that 
she  has  classified  as  papillary  conjunctivitis  exhibit  hypertrophied 
C(jnjuncti\'je,  the  blood  vessels  are  either  partially  or  completely 
obscured,  and  if  follicles  be  discernible  the  interstices  between 
them  are  obliterated  by  the  hypertrophy. 

In  her  cases  of  folliculosis  there  is  merely  a  formation  of 
follicles  Avithoul  hypertr()])hy,  and  her  cases  of  follicular  con- 
junctivitis are  clinically  folliculosis  with  secretion  added.  The 
cicatricial  forms  of  trachoma  are  too  well  known  to  require  de- 
scription. 

Xow,  in  regard  to  the  cases  of  papillary  conjunctixitis  we 
have  followed  a  good  many  of  them  at  the  Research  Laboratory, 
occurring  in  school  children,  and  it  has  been  a  question  whether 
they  ever  go  on  to  cicatrization  and  pannus.  I  have,  however, 
seen  pannus  follow  in  two  cases.  In  these  cases  of  papillary  con- 
junctivitis the  trachoma  bodies  of  Halberstaedter  and  Prowazek 
are  found  practically  ^vithout  exception,  and  we  ma}'  consider 
them  from  the  point  of  view  of  one  or  the  other  of  two  theories. 
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The  theory  advanced  by  Cohen  and  Xogiichi  is  that  the  trachoma 
bodies  do  not  necessarily  imply  trachoma  at  all.  but  that  they 
are  characteristic  of  an  independent  conjunctival  infection 
which  may  become  ingrafted  on  other  conditions.  If.  on  the 
other  hand,  we  start  with  Dr.  \\'illiams'  hypothesis,  that  these 
various  stages  of  conjunctixal  aftectitm  are  different  stages  of  the 
same  disease,  caused  bv  repeated  infections,  possibly  with  a 
hemoglobinophilic  bacillus  which  in  a  certain  stage  of  its  de- 
velopment is  related  to  the  trachoma  bodies,  then  we  must  regard 
these  cases  of  papillary  conjunctivitis  in  children  as  one  of  the 
stages  of  trachoma. 

Dr.  \Mlliams'  theory  certainly  explains  the  tendency  of  the 
disease  to  extend  itself  in  o^'ercro\vded  commiuiities.  Trachoma 
is  not  a  disease  that  belongs  to  any  country  or  to  any  race,  but 
sometimes  to  different  races  in  different  countries,  and  always 
under  such  circumstances  does  it  afflict  those  who  are  overcrowd- 
ed and  live  under  conditions  which  render  repeated  infections 
likely  to  take  place. 

The  cases  that  I  have  studied  at  the  Research  Laboratory 
have  mostly  occurred  in  children.  In  the  adult  cases  the  charac- 
ter of  the  papillary  h}-pertrophy  is  in  my  opinion  somewhat  dif- 
ferent. 


RECENT  \TE\\S  OX  IXFLAMMATIOX  OF  THE  EXDO- 
METRIU.AI  AXD  "EXDOMETRITIS." 

ROBERT  T.  FRANK. 

Formerl}'  every  seeming  glandular  increase  was  classified 
as  "hypertrophic  or  hyperplastic  glandular  endometritis."  Xo 
correspondence  between  clinical  types  and  pathological  findings 
could  be  drawn.  In  the  last  few  years  our  knowledge  has  been 
greatly  increased  by  new  investigations.  Unfortunatly  these 
newer  findings  have  been  scarcelv  heeded  in  the  United  States. 
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Hitsclunaiin  and  Adler  in  1908  reported  upon  the  changes 
which  occur  in  the  normal  human  endometrium  under  the  in- 
fluence of  the  ovary.  As  descrihed  by  them,  a  regular  monthly 
cycle,  divisible  into  four  phases,  could  be  observed,  (i)  The 
premenstrual  stage  (stage  of  secretion)  is  characterized  by 
marked  glandular  activity,  increase  in  size  of  glands,  enlargement 
of  cells  distended  with  secretion,  pseudopapillary  formations,  and 
decidual  stroma  changes.  (2)  Menstruation  is  accompanied  by 
rapid  deturgescence,  with  extrusion  of  red  blood  cells  into  the 
stroma  and  later  into  the  uterine  lumen.  The  gland  cells  pour 
out  their  secretion  and  rapidly  assume  simple  shapes.  (3)  The 
postnienstrual  stage  (stage  of  rest)  corresponds  to  what  formerly 
was  called  normal  endometrium — simple  glands,  spindle  and 
round  celled  stroma.  (4)  The  Interval  is  marked  by  growth  of 
all  constituents.  The  glands  enlarge,  saw-tooth  forms,  high  col- 
umnar epithelium,  mitoses;  the  stroma  shows  the  beginning  of 
decidual  changes  and  mitotic  changes. 

Hitschmann  and  Adler  considered  the  hitherto  described 
glandular  forms  of  "endometritis"  as  normal  premenstrual 
changes.  They  limited  the  term  "endometritis"  to  interstitial 
forms  and  considered  as  sole  criteria  of  inflammation  the  pres- 
ence of  plasma  cells. 

The  large  number  of  subsecjuent  investigators  accept  the 
findings  of  Hitschmann  and  Adler  with  great  reserve.  All  ac- 
knowledge that  cyclical  changes  take  place,  but  the  consensus  of 
opinion  is  that  no  rigid  schema  can  be  drawn  up.  Furthermore, 
future  investigation  has  shown  that,  though  the  presence  of 
plasma  cells  is  a  sure  sign  of  intianimation,  these  cells  disappear 
long  before  inflammation  ceases,  and  that,  therefore,  the  absence 
of  plasma  cells  is  no  guarantee  that  no  inflammation  exists. 

The  main  question  now  resolves  itself  into  whether  we  can 
recognize  the  usual  signs  of  inflammation — exudative,  vascular 
and  stroma  changes — in  spite  of  the  constant  cyclical  variations, 
which  tend  to  mask  them,  and  whether  true  inflammatory  affec- 
tions of  the  endometrium  influence  the  clinical  course.  Authors 
who  have  attempted  to  furnish  descriptions  of  pathognomonic 
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changes  (for  instance  Albrecht  and  Logothetopulos)  offer  no 
criteria  which  are  convincing.  Others,  who  interpret  exagger- 
ated or  irregular  phases,  as  due  to  disturbed  ovarian  function, 
are  able  to  correlate  the  morphological  and  clinical  data  to  better 
advantage  (Beuttnerj. 

From  the  evidence  at  hand  it  appears  certain  that  minor 
and  moderate  changes  in  the  composition  of  the  endometrium — 
hitherto  classified  as  '"endometritis" — are  accounted  for  by  cycli- 
cal changes ;  that  plasma  cells,  when  present,  are  a  sure  sign  of 
inflammation,  but  that  their  absence  does  not  make  certain  the 
absence  of  inflammation:  that  such  e\-idence  of  inflammation  as 
can  be  noted  elsewhere  in  the  body  is  frec[uently  masked  by  the 
cyclical  changes;  that  when  inflammation  is  actually  present  (as 
shown  by  plasma  cells),  there  may  be  no  clinical  signs  of  "endo- 
metritis," and,  on  the  other  hand,  that  when  all  the  signs  of 
'"endometritis"  occur  no  morphological  e\'idence  of  inflammation 
may  be  noted. 

On  the  other  hand,  all  changes,  both  morphological  and  clin- 
ical, can  be  accounted  for  by  purely  ovarian  disturbances  which 
escape  anatomical  observation,  but  may  be  studied  by  phvsiologi- 
cal  methods — castration,  X-Ray  of  ovaries. 

At  the  present  time  it  is  more  important  to  offer  a  simple 
and  reliable  guide  to  the  pathologist  for  use  in  making  his  report 
on  curettings,  etc.,  than  to  take  any  fixed  and  irreconcilable  stand 
in  regard  to  a  mooted  question.  The  following  plan  is  oft'ered 
for  use  in  making  reports. 

I.  (i)   A  premenstrual  or  secretory  sta^e. 

(2)  A  stage  of  menstruation  (it  will  be  found  that  mu- 

cosae  from  cases  of  menorrhagia  and  metrorr- 
hagia alike  conform  to  this  type),  and 

(3)  an  interval  or  stage  of  comparative  rest. 
Curettings  of  these  types  should  be  reported  as   '"'normal 

endometrium,"  with  mention  of  the  appropriate  stage,  regardless 
of  whether  the  stage  conforms  accurately  with  the  date  of  men- 
struation. 

II.  If,  in  addition,  plasma  cells  are  found,  it  is  sufficient  to. 
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rcp(»rl     "fiuloinctriuni.     sliDwiiii;     cliroiiic     inllaninialiou"     and 
"cyclical  stage  i.  2  or  3."  as  the  case  may  l)e. 

III.  Borderline  cases  between  physiological  and  pathological 
growth  can  be  classified  as  "endometrium  with  exaggerated 
phase,"  in  order  to  emphasize  the  fact  that  the  change  is  purely 
secondary   (ovarian   inlUicnce). 

IV.  Marked  glandular  cystic  hyperplasia,  hyperplasia  after 
the  menopause,  etc.,  can  be  rei)orted  as  such  without  the  use  of 
the  word  "endometritis." 


TWO  CASES  OF  IXFECTIOX  WITH  LAMBLIA  IXTES- 

TINALIS.* 

EUGENE   V.   or  BOIS.  A.B.,   M.D..  AND  WILLL\M   C.  TORO,   A.M.,   M.D., 

NEW   YORK. 

(From   the   Dcpartnu'nts   of   Applied    Pharmacology   and   Clinical    Patholog>% 
Cornell   University  Medical   College.) 

The  Lamblia  Intestinalis  or  Megastoma  Entericum  seems  to 
be  a  fairly  common  parasite  in  Europe,  but  in  America  it  has 
been  reported  only  three  times.  LambP  found  the  organism  first 
and  called  it  Cercomonas  Intestinalis.  Later  Grassi'  and  others 
in  Italy  found  that  it  was  not  an  unusual  parasite  in  cases  of 
intestinal  trouble.  Moritz  and  Holzl''  made  an  extensive  study  of 
the  subject  and  found  the  organisms  in  the  stools  of  half  a  dozen 
patients  suffering  from  diarrhoea  and  in  the  duodenums  of  ten 
tubercular  patients  who  came  to  autopsy.  Paul  Cohnheim*,  in 
Berlin,  reports  the  parasites  in  the  stomach  contents  of  several 
cases  of  carcinoma  ventriculi  and  in  the  stools  of  five  patients 
with  diarrlioca  and  also  in  three  normal  individuals. 

*Since  this  report  was  read  before  the  Society,  Lamblia  cysts  have  been 
found  by  Mr.  John  E.  Ray,  Jr.,  a  senior  student  of  the  Cornell  University 
Medical  College,  in  the  feces  of  a  baby  iouv  months  old.  The  writers  have 
also  found  them  in  a  boy  seven  years  old  wiio  has  sufifered  from  diarrhoea. 
His  R.  B.  C.  are  4,500,000;  Haemoglobin,  82  per  cent. 
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Aljoiit  a  dozen  other  writers  have  reported  cases  from  Italy, 
Germany,  Russia  and  Sweden.  Stiles%  ten  years  ago,  reported 
the  first  American  case,  a  patient  of  Dr.  Hemmeter  in  Baltimore. 
Emerson''  has  described  in  his  text  book  a  case  from  the  wards 
of  the  Johns  Hopkins  Hospital.  Allen'  has  recently  found  the 
Lamblia  in  a  negro  girl  ^^■ith  diarrhoea  who  has  never  been  out 
of  Charlotte,  X.  C.  The  organism  has  also  been  found  in  mice, 
rats,  rabbits,  cats,  dogs  and  sheep,  and  is  probably  transmitted 
to  man  through  dust  or  food  contaminated  by  the  excreta  of  these 
■animals. 

The  Lamblia  belongs  to  the  family  of  Flagellata  and  shows 
four  pairs  of  t^agellae.  The  motile  form  of  the  parasite  is  kite 
shaped  and  measures  10-21  m.  in  length  and  5-12  m.  in  breadth. 
There  is  a  curious  sucker-like  mouth  which  is  kidney  shai)ed 
when  seen  from  the  front  and  concave  when  seen  from  the  side. 
The  nucleus  is  di\'ided  into  two  oval  bodies  which  are  sometimes 
united  b}-  a  Ijridge.  The  fiagellae  causes  a  rapid,  aimless  motion 
sometimes  making  the  organism  turn  over  and  o\er  as  it  crosses 
the  field  of  vision. 

Apparently  the  motile  forms  occur  in  great  numbers  in  the 
duodenum  where  they  attach  themselves  to  the  mucosa  bv  means 
of  their  sucker-like  mouths.  When  carried  from  the  duodenum 
into  the  lower  intestine,  they  become  encysted  unless  they  are 
hurried  along  by  catharsis  or  diarrhoea.  Under  the  microscope 
the  process  of  encysting  can  be  readily  observed.  The  cvsts  are 
oval,  slightly  refractile  and  measure  10  x  7  m.  Sometimes  thev 
appear  structureless,  but  more  often  one  can  see  lines  indicating 
former  fiagellae  or  oval  bodies  indicating  the  halves  of  the 
nucleus. 

While  the  Lamblia  has  been  found  in  normal  individuals, 
it  has  much  more  often  been  found  in  children  and  adults  sufl;er- 
ing  from  chronic  intestinal  indigestion.  Most  observers  consider 
it  harmless,  but  others  are  inclined  to  believe  that  it  can  start 
or  keep  up  the  condition.  Some  believe  that  the  parasites,  which 
are  often  present  in  enormous  numbers,  can  cover  so  much  mu- 
cous membrane  as  to  interfere  with  the  absorption  of  foods. 
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It  seems  lo  l)c  ratlicr  diriicult  to  i^el  rid  of  the  Lainl)lia. 
Those  who  have  made  persistent  attempts  liave  found  that  calo- 
mel in  small  doses  is  almost  the  only  cure.  In  some  cases  the 
infection  lasts  for  years. 

America  has  so  many  inimi,i;rants  from  countries  infected 
^\•ith  the  l.aml)lia  that  one  would  expect  to  fmd  it  often  in  our 
hosi'itals.  While  it  is  an  easy  parasite  to  overlook  in  an  ordinary 
routine  examination,  it  would  certainly  be  discovered  by  any  one 
searchint;-  for  amoebae. 

The  two  cases  here  presented  were  ])robably  infected  in 
Europe.  They  are  brothers,  live  years  and  three  and  one-lialf 
years  old.  The  children  of  American  parents,  they  have  spent 
most  of  their  li\es  in  Paris,  l)ein^-  taken  on  motor  trips  through 
Northern  Italv,  Switzerland  and  Southern  Germany  in  the  sum- 
mers. Two  years  ago,  the  younger  boy  began  to  have  a  distended 
abdomen.  One  year  ago,  the  elder  boy  also  began  to  have  intes- 
tinal indigestion.  Last  summer  they  came  l)ack  to  this  country 
and  were  seen  by  us  just  as  they  were  getting  over  mild  attacks 
of  whooi)ing  cough.  Both  boys  were  in  fairly  good  condition, 
but  were  losing  weight.  Their  appetites  were  capricious,  their 
bowels  irregular,  their  stools  foul  smelling  and  their  urines 
loaded  with  indican.  There  was  no  mucus  in  their  stools  and 
Schmidt's  fermentation  test  was  negative.  Both  bovs  showed  80 
per  cent.  Haemoglobin.  In  Xo\eml)er  encysted  Lamblia  were 
found  in  their  feces  and  the  children  were  put  on  a  moderately 
restricted  diet  in  order  to  clear  up  the  intestinal  indigestion.  In 
December  they  were  started  on  small  doses  of  calomel,  followed 
by  magnesium  citrate  twice  a  week.  Now,  in  Februarv,  1912, 
their  appetites  are  improved  and  the  younger  boy  is  gaining 
weight.     The  older  boy  still  has  some  intestinal  indigestion. 

Tlie  stools  of  the  younger  boy  have  from  the  first  shown 
Lamblia  cysts.  Before  the  calomel  they  were  present  in  enor- 
mous numbers,  averaging  perhaps  two  cysts  to  a  Xo.  7  Leitz 
field.  Since  the  calomel,  the  cysts  have  been  fewer,  and  in  the 
last  specimen  were  hard  to  find. 
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The  older  bov  on  the  first  two  examinations  showed  no  cysts. 
Later  they  appeared  in  large  nnmbers.  Shortly  after  calomel  was 
started,  they  disappeared  for  a  time,  but  the  last  examination 
showed  them  present  again. 

In  both  cases  kite-shaped  forms  were  found  only  when  a 
laxative  was  given  and  the  stool  examined  on  a  warm  slide  as 
soon  as  it  was  passed.  Only  a  few  actively  motile  forms  were 
found  after  a  prolonged  search. 

Suiiiiiiarx:  The  Lamblia  Intestinalis  is  a  parasite  of  doubt- 
ful pathogenicity  which  is  fairl)-  common  in  Europe,  but  seldom 
found  in  America.  Possibly  it  is  overlooked  on  account  of  the 
fact  that  it  usually  appears  in  the  cyst  form,  which  is  very  small 
and  not  unlike  some  vegetable  cells.  The  two  cases  here  reported, 
the  fourth  and  fifth  in  this  country,  were  probably  infected  in 
Europe. 

Discussion. 

Dr.  I.  Adler  :  I  would  like  to  ask  whether  there  is  any 
eosinophilia  in  the  blood.  As  a  rule,  and  as  }et  unexplained,  all 
the  intestinal  rhizopods,  such  as  amoebae  and  the  like,  produce 
no  eosinophilia,  while  the  fiagellatae,  as  far,  at  least,  as  is  known 
to  me,  are  usually  associated  with  considerable  eosinophilia  in 
the  current  blood. 

Dr.  Martl.vxd:  I  have  a  case  of  infection  with  Lamblia 
at  the  present  time,  which  was  referred  to  me  bv  Dr.  John  B. 
]\Iurphy,  of  Chicago,  for  the  purpose  of  making  repeated  exam- 
inations of  the  feces  for  trichomonas  intestinalis  and  tul^ercle 
bacilli.  The  patient  is  a  single  woman,  about  25  vears  of  age,, 
who  has  had  an  obstinate  diarrhoea  of  o\"er  six  vears"  duration. 
She  had  consulted  several  physicians  in  Xew  York,  Chicago  and 
abroad,  and  spent  a  large  part  of  this  time  in  private  hospitals 
and  sanitoria.  She  had  had  repeated  examinations  of  the  urine, 
feces  and  gastric  analysis  made. 

I  first  exmined  her  specimen  of  feces  for  five  successive  days 
and  at  all  times  the  stools  were  loose;  there  was  no  formation  of 
scybalae  at  all.     At  all  times  there  was  found  an  enormous  num- 
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l.cr  nt  the  ll;i-vll;iu-(l  l«'rms.  toi^cthcr  with  a  very  large  number 
of  the  enc\sle(l    loriiis. 

The  i>atienl  was  oidered  to  1)e<l  for  ten  days  and  kept  on 
sterile  food,  consisting  mostly  of  milk.  She  took  an  enema, 
morning  an<l  night,  in  the  knee  chest  jjosition.  consisting  of  3 
pints  of  hot  water  containing  8  grs.  of  methylene  blue. 

A  capsule  was  given,  one  hour  after  each  meal,  three  times 
a  da\',  consisting  ot  : 

Methylene  blue    gr.   3 

Quinine  tannate gr.   2 

r.ismuth  subgallate    gr.    10 

In  addition,  calomel,  gr.  i/30.  was  given,  one  hour  after 
meals,  three  times  a  daw  on  the  lirst  day,  skipped  for  three  days 
and  repeated  in  a  like  manner. 

At  the  end  of  ten  days  the  feces  were  examined  for  four 
successive  days,  and  no  Lamblia  were  found,  the  i)atient  being  on 
regular  diet,  and  the  medication  stopped. 

A  second  similar  course  of  treatment  was  i)ursued  for  an- 
other ten  da\s.  and  negative  examinations  resulted. 

The  patient  is  now  remaining  in  bed,  and  taking  saline 
enemas  twice  a  day,  and  large  doses  of  bismuth  subcarbonate. 

She  has  been  constipated  most  of  the  time,  with  several 
well  formed  stools  and  no  Lamblia  can  1)e  found. 

She  had  no  eosinophilia. 

Dr.  W.  G.  MacCaj.lum  :  It  seems  to  me,  for  our  instruc- 
tion, it  would  perhaps  l)e  easier  to  find  out  what  it  was  that  cured 
the  patient,  if  you  gave  one  thing  at  a  time. 

What,  Dr.  Du  Bois,  have  you  learned  further,  if  anything, 
as  to  the  study  of  the  tissues?  Has  there  been  a  single  case  in- 
vestigated as  far  as  the  intestinal  wall?  Is  there  anv  further 
history  of  this  Lamblia  other  than  the  two  stages — the  encysted 
and  the  actively  motile  form? 

Dr.  Df  L.ois:  Only  one  man,  Zabel.  .^rcli.  /,  J'crdaiiugs- 
kraukhcitcu.  vii.  1901,  p.  509.  I  believe,  has  published  description 
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of  sections  after  autopsy.  He  shows  elaborate  pictures  of  the 
Lamblia  attached  to  the  mucosa  by  the  flagellae.  There  is  no 
evidence  of  stages  other  than  the  cyst  form  and  the  motile  form. 
Grassi  swallowed  some  of  the  cysts  and  later  developed  an  infec- 
tion with  the  organism. 

We  regret  to  say  that  eosinophiles  were  not  counted  in  these 
two  cases.  In  other  reported  cases  the  eosinophile  count  has  not 
been  increased. 

REFERENCES. 

'Lambl:    r^likroskopiche  Untersuchung  der  Darm  Excreta.    Prag.  J'iertcljalir- 

schrift,  1859.  I,  51. 
TjR.\ssi:    Arch.  ital.  dc  hiol..  1882,  421. 
'MoRiTZ  VXD  Holzl:    Ueber  Haufigkeit  11.   Bedeutung  des  Vorkommens   von 

Megastoma    entericum    im    Darmkanal    des    Menschen.     Mihischcii.    iiicd. 

IVochcnschr..   1892,  x.xxix,  831.     (Good   review  of  literature.) 
*CoHXHEiM  :      Infusorien     im     ^lagen     11.     Darmkanal     u.     klin.      Bedeutung. 

Deutsch.   Died.   U'ocheiisclir.,   1903,   xxix,  206.  230,  245.) 
"Stiles:    First  .American  Case  of  Infection  with  Lamblia  Duodenalis.    ll'asli- 

iiigfon  Med.  .liiii..  1902,  i.  64. 
"E.MERSo.v  :    Clinical  Diagnosis,  3rd  Edition,  Philadelphia.  1911,  p.  422. 
'Allex  :    A   Case  of   Lamblia   Intestinalis.     Old  Dotninion  Journ.  Med.   and 

Surg.,  1910.  X,  417. 


PXEUMOXIA    AXD    ABSCESS    OF    THE    LUNG    IX    A 

CHILD. 

W.   p.    XORTHRUP,   M.n. 

I  think  this  case  is  of  some  Aalue  as  showing  how  the  de- 
mands of  the  clinician  were  at  once  answered  by  the  autojjsy 
maker.  Tlie  presentation  consists  mostly  of  the  X-rav  pictures 
which  demand  that  certain  things  sliall  be  found  and  that  they 
were  subsequently  found. 

This  case  is  a  child  17  months  old:  was  sick  Ji  davs  in  the 
hospital,  was  sick  3  days  before,  making  24  davs  of  sickness. 
First   stage  ordinar^■  cold — coughing,   sneezing-,   and   hoarseness. 
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Thvu  it  enters  upon  a  sccoiul  staj,^e  quite  (lin'erenl  from  the  first; 
the  child  showed  syiiiptonis  of  a  sepsis.     Child  hecame  very  sick 

pulse  was  rapid,  respiration  increased;  the  temperature  reached 

in  these  next  i  i  days  io6' .  fluctuatini?  from  ioi°  to  io6^.  At 
the  end  of  this  second  i)eriod  of  fluctuating  septic  temperature 
with  i)rostrati()n,  the  child  entered  upon  a  third  stage,  namely,  a 
stage  which  was  more  or  less  uniform,  steady  temperature — high, 
104  .  with  disturl)e<l  respiration — pulse  ratio,  and  went  four  or 
five  (lavs  upon  this  distinctly  pneumonic  course,  with  symptoms 
of  developing  hroncho-pneumonia.  It  later  went  on  to  a  fourth 
stage  in  which  the  child  seemed  to  pass  a  crisis,  to  improve  and 
])romise  to  get  well;  and  then  it  died. 

The  first  stage  I  have  no  X-ray  i)icture  of,  the  ordinary 
cold;  the  second  stage  I  have  a  distinct  picture  of — the  heart  side 
has  distinctlv  a  shadow  of  consolidation.  The  child  came  to  the 
liospital  at  the  heginning  of  the  second  period.  \\'e  helieve  this 
circumscrihed  shadow  to  he  an  ahscess.  It  does  not  touch  the 
heart  ;  it  lies  iust  in  the  plane  wliich  you  see.  Then,  in  order  to 
find  out  how  deep  it  was  we  went  to  work  and  took  one  lateral 
])icture.     The  ahscess  shadow  lies  in  the  very  center  of  the  lungs. 

It  was  perfectly  ohxious  that  the  child  was  prostrated  hy  a 
A-ery  se\ere  illness.  \\'e  fancied  there  was  an  associated  intlu- 
vnza.  We  made  the  (hagnosis  of  al)scess  due  to  intluenza  hacillus. 
We  i)rocee(k(l  to  ])ut  in  a  needle  and  could  find  ahsolutely  noth- 
ing. .\fler  a  little  we  took  anotlier  ])icture;  here,  \nu  see.  is  the 
third  stage;  that  is  distinctly  a  pneumonia,  a  \ery  extensive 
shadow.  Now  there  is  a  fourth  stage  in  which  there  was  very 
much  more  pneumonia,  which  we  could  not  ])icture  l)ecause  the 
child  was  too  ill  to  allow  it.  'J'here  was  e\"i(lentlv  an  ahscess.  but 
we  could  not  find  it.  We  searched  the  mouth  and  sputum  and 
everything  we  could  get  up  from  coughing  we  sent  to  the  labora- 
tory, but  could  find  nothing.  But  to  me  it  seemed  perfectlv  ob- 
vious that  there  was  an  infection  of  intluenza.  We  believed  the 
ab.scess  was  probably  due  to  an  influenza.  Then  it  went  on,  as 
I  said,  to  a  case  of  pneumonia,  and  after  it  had  seemed  to  be  on 
recovery  from  pneumonia,  almost  like  a  crisis,  it  suddenlv  died. 
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Imnideiately  after  death,  fearing  that  we  might  not  get  an 
aiitopsv,  I  got  a  very  large  needle  and  probed  in  every  direction, 
with  those  X-rays  before  me.  In  the  autopsy,  to  my  great 
satisfaction,  they  did  find  two  abscesses  about  the  size  of  beans, 
that  is,  they  were  technically  abscesses,  but  they  were  not  large 
enough  to  satisfy  me.  This  first  shadow  was  fully  accounted  for 
by  what  we  found  at  autopsy,  namely,  these  little  cavities,  and 
all  aliout  little  necrotic  areas  with  a  little  tissue  between  not  yet 
broken  down.  There  was  a  formation  of  partially  organized 
fibrin  within  the  alveoli. 

So,  looking  backwards,  we  feel  satisfied  that  our  first  diag- 
nosis verified  that  the  primary  lesion  was  influenza,  with  an  in- 
fluenzal abscess,  and  the  pneumonia  a  secondary  development.  I 
believe  the  only  lesions  of  the  body  were  in  the  lungs. 

Discussion. 

Dr.  AIacCalll'm  had  performed  the  autopsy  for  Dr.  Xorth- 
rup  and  found  that  there  was  extensi\'e  consolidation  of  nearly 
all  of  the  upi)er  lobe  of  the  lung,  which  was  curiously  mottled 
with  opaque  yellow  patches.  There  were  numerous  holes  in  the 
pleura  produced  !)}•  the  needle.  On  section  the  opaque  areas  had 
extended  into  the  lung  and  in  j)laces  showed  liquifaction  of  their 
central  portions. 

Dr.  Soper  was  aljle  to  discover  two  types  of  bacteria — pneu- 
mococcus  and  influenza  bacillus.  The  latter  grew  in  the  first 
culture  but  could  not  be  grown  again.  Histologically,  the  lung 
shows  lobular  pneumonia  in  certain  areas,  of  which  there  is  ne- 
crosis of  the  tissue  and  liquefaction.  It  resembles  the  condition 
seen  occasionally  in  acute  glanders  of  the  lungs.  About  these 
•areas  there  are  alveoli  in  which  the  fibrin  has  assumed  a  very 
solid  form  and  has  ])Ccome  organized  In'  an  invasion  of  connec- 
tive tissue  cells. 
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ciioiJ-:sri-:ATUMA  oi-'  iiuRsi-rs  braix. 

Ki.i  Mosc nrn wit;^.  m.o. 

The  horse  had  i;i\en  symptoms  of  bhnd  staggers  for  some 
weeks  ])re\ioiis  to  dealli.  After  a  deHrioiis  attack  in  \vhich  he 
smashed   four  stalls,  he  was  shot. 

At  autoi)sy.  both  lateral  ventricles  were  completely  filled 
w  ith  masses  which  titted  accurately  into  the  cavity.  These  could 
be  remo\ed  and  re])laced,  like  a  l)all  in  a  socket.  On  the  left 
side  the  mass  was  attached  1)\-  a  thin  thread  to  the  i)ia  ;  on  the 
right  side  the  mass  lay  entirely  free.  P)oth  masses  were  prac- 
tically identical  in  shape  and  structure.  Idiey  were  the  size  of  a 
hen's  e<^g.  ovoid  in  shape,  and  perfectly  smooth.  They  were 
white  in  color,  both  externally  and  on  section.  The  consistence 
was  soft,  and  on  section  the  cut  surface  was  smooth,  slightly 
granular,  and  uniform. 

Microscopic  examination  rexealed  a  thin  til)rous  capsule  and 
a  stroma  which  consisted  by  loosely  distributed  small,  round 
cells,  cells  of  the  plasma  type,  and  a  considerable  number  of 
polymorphonuclear  leukocytes.  The  tumor  was  rich  in  small, 
well-formed  l)loo(I-\-essels.  Througliout  the  section  are  numer- 
ous spaces  discreetly  distributed.  These  spaces  are  large  and 
are  made  up  of  smaller  wedge-shaped  s])aces,  which  are  in  a 
parallel  or  fan-like  arrangement.  The  si)ans  are  empty  in  the 
stained  si)ecimen,  but  are  tilled  with  closely  wedged  cholesterin 
crystals  in  the  frozen  section. 

According  to  Kitt  {Pathologic  dcr  Ticrcii).  these  tumors 
are  known  among  veterinarians  as  ''cholesteatoma  vasculosa,"" 
although  they  do  not  resemble  in  the  slightest  wav  the  cholestea- 
toma met  with  in  the  human  being.  Hie  true  nature  of  these 
growths  is  not  known.  Certainly,  the  microscopic  picture  and 
the  ])hysical  characteristics  strongly  suggest  an  inflammatory 
origin,  and  this  is  further  corroborated  by  the  fact  that  these 
growths  fre(|uently  occur  in  cases  of  chronic  glanders  and  strep- 
tococcus inflammations  of  the  no.se. 
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CASE  OF  COXGEXITAL  OBLITERATION  OF  THE  BILE 

DUCTS. 

ELI    MOSCHCOWITZ,    :M.D. 

The  patient  was  a  three  months  old  female  child  and  was 
jatmdiced  from  hirth.  The  jatmdice  at  the  time  of  death  was 
deep,  although  the  skin  was  not  green.  The  child  gained  very 
slowly,  although  it  was  breast  fed.  and  did  not  appear  or  behave 
\"erv  ill  tintil  about  24  hours  after  admission,  when  the  child 
began  to  vomit  fretjuently  and  soon  succumbed.  Dr.  Alfred  F. 
Hess,  during  life,  demonstrated  pancreatic  ferments  with  the 
aid  of  his  duodenal  catheter,  and  diagnosed  congenital  oblitera- 
tion of  the  bile  ducts. 

At  the  autopsy,  this  diagnosis  was  entirely  confirmed.  The 
gall  bladder  was  almost  completely  obliterated,  only  a  small  lu- 
men, holding  about  a  drop  of  clear  watery  fluid,  persisting.  The 
hepatic,  cystic  and  common  bile  ducts  were  completely  obliter- 
ated and  were  transformed  into  dense  fibrous  cords.  In  the 
duodenum  there  were  two  papillae.  The  upper  corresponded  to 
the  obliterated  common  duct  and  was  completely  obliterated. 
Ihe  lower,  about  half  an  inch  from  the  upper,  showed  a  small 
opening  which  led  into  the  Duct  of  W'irsung.  The  liver  was 
enlarged,  firm,  and  dark-green  in  color.  The  surface  was  slightly 
nodular.  On  cut  section  a  distinct  cirrhosis  was  apparent.  There 
was  no  gross  dilatation  of  the  intrahepatic  bile  ducts.  The  portal 
vein  and  hepatic  artery  were  normal.  The  spleen  was  slightly 
enlarged.     The  pancreas,  kidneys  and  intestines  were  normal. 

Microscopic  examination  showed  a  marked  increase  of  the 
periportal  connective  tissue  with  an  abundant  new  formation  of 
bile  ducts.  The  intracellular  bile  ducts  were  greatly  dilated  and 
filled  with  green  masses  of  bile.  The  parenchyma  was  other- 
wise normal.  Sections  of  the  other  organs  showed  nothing  note- 
worthy. 


42 

OX    Tin-    t'km:-caxckrous    state— ax    experi- 

MEXTAL  STUDY. 

I.    I,EVIX,    M.D. 

By  a  prc-cancerous  state  we  understand  a  condition  of 
chronic  inflammation  or  other  ahnormahty  of  the  tissue  in  which 
cancer  develops.  This  conchtion  immediately  preceding  the 
growth  of  the  tumor,  presumably  has,  at  the  same  time,  a  causa- 
tive relation.ship  to  the  development  of  the  cancer.  The  follow- 
ing points  must  be  considered  in  the  study  of  the  pre-cancerous 
state :  In  the  lirst  place,  does  the  condition  found  on  morphologi- 
cal studv  of  the  early  stages  of  cancer  actually  have  a  causative 
relationship  to  the  development  of  cancer?  Further,  does  the 
change  in  the  tissue  always  take  place  in  the  beginning  of  a  can- 
cer growth?  And.  third,  which  changes  in  the  tissue  are  to  be 
interi)reted  as  a  pre-cancerous  state? 

The  region  in  wliich  cancer  dexelops  consists  of  two  parts — 
the  group  of  proliferating  cells  antl  the  normal  tissue  surrounding 
the  cancer. 

Xow.  under  the  term  "the  pre-cancerous  state"  one  may 
understand  an  al)normal  condition  of  a  group  of  cells  which  are 
subsequently  transformed  into  cancer  cells,  or  a  change  in  the 
normal  tissue  surrounding  the  growing  cancer,  ^^'hile  at  present 
most  investigators  admit  the  existence  of  a  ])re-cancerous  state, 
the  opinion  is  divided  as  to  which  ])art  of  the  tissue  is  in\olved 
in  the  process. 

The  school  of  Ril)l;ert  and  his  pupils  consider  practically 
only  the  changed  condition  in  the  tissue  surrounding  the  growing 
cancer;  they  claimed,  until  \ery  recently,  that  any  normal  cell 
may  become  cancerous  provided  the  condition  of  the  surround- 
ing tissue  is  fa\orable  to  it.  On  the  other  hand.  Hansemann, 
Orth  and  other  writers  maintain  that  only  the  cell  which  subse- 
quently becomes  cancerous  luidergoes  a  pre-cancerous  change. 
They  claim  that  a  normal  body  cell  must  undergo  certain  pre- 
liminary changes  before  it  becomes  cancerous. 

In  his  recent  article  on  the  different  conditions  of  the  pre- 
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cancerous  state.  Orth  distinctly  states  that  the  condition  of  the 
surrounding  tissue  has  nothing  to  do  with  the  de\-elopment  of 
cancer.  Only  that  group  of  epithelial  cells  which  subsecjuently 
dcA'elop  into  cancer  undergoes  a  preliminary  pre-cancerous 
change. 

The  morphological  study  of  human  material  cannot  settle 
the  divergence  of  the  opinions.  The  tissue  surrounding  a  grow- 
ing cancer  mav  l^e  changed,  hut  it  is  impossil:)le  to  ascertain 
whether  the  surrounding  tissue  iirst  becomes  abnormal  and  then 
the  cancer  de\'elops  or  whether  the  cancer  development  influences 
the  ^^urrcnmding  tissue  and  it  conse(|uently  becomes  abnormal. 

There  seems  to  be  more  prctmise  in  the  study  of  the  subject 
when  the  material  to  l)e  used  is  the  transplanted  cancer  in  ani- 
mals. It  is  true  that  here  we  can  consider  only  the  conditions  of 
the  surrounding  tissues.  The  group  of  cancer  cells  is  brought 
from  outside  prefc^rmed.  Consequently  we  cannot  study  by  the 
aid  of  experimentation  a  pre-cancerous  state  which  would  consist 
in  a  changed  condition  of  normal  cells  which  subsequently  trans- 
form into  cancer.  The  existence  of  such  a  pre-cancerous  state 
is  impossible,  as  Orth  states,  to  ascertain  until  the  time  that  we 
can  artitnciall}'  ])roduce  cancer  from  normal  cells.  One  must  con- 
fine himself,  then,  only  to  the  condition  of  the  tissue  surrounding 
the  gro\ving  cancer  cells.  The  condition  of  the  surrounding 
tissue  is  apparentl}-  of  utmost  importance  in  the  de\-elopment  of 
cancer,  since  animal  study  has  shown  that  an  inoculation  of  the 
same  tumor  tissue  complete!}'  fails  in  a  certain  number  of  ani- 
mals. This  phenomenon  must  l)e  due  to  the  fact  that  the  tissue 
surrounding  the  inoculated  tumor  reacts  diiTerently  in  different 
animals.  This  reaction  is  general  in  its  nature  and  attects  the 
whole  organism  of  the  host.  Now,  if  it  were  possible  to  find  con- 
ditions in  the  same  animals  where  a  local  inhibiting  influence  mav 
be  exerted  upon  an  inoculated  cancer,  while  the  rest  of  the  animal 
is  apparently  susceptible  to  the  growth  of  the  cancer,  such  a 
condition  ^^•ould  show  the  existence  of  a  pre-cancerous  state  as 
a  condition  of  the  normal  tissue  surrounding  the  cancer. 

In  A-iew  of  this  idea,  and  in  view,  furthermore,  of  t!ie  fact 
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that  niv  former  studies  on  inoculation  of  cancer  in  different 
organs  showed  tliat  while  Rihhert's  ideas  on  the  value  of  a  reac- 
tion of  the  surronndiui^  tissue  may  he  right,  this  influence  does 
not  consist  in  a  new  formation  of  connective  tissue  surrounding 
the  growing  cancer,  and  it  seemed  of  importance  to  search  for 
local  influences  of  the  normal  tissue  upon  a  growing  cancer. 
During  the  course  of  studies  on  inoculation  of  cancer  in  different 
organs,  a  tumor  was  found,  an  adeno-carcinoma  of  a  rat,  which, 
while  it  readilv  grows  wlien  inoculated  into  animals  suhcu- 
taneouslv,  fails  to  grow  when  inoculated  into  a  normal  testicle. 
Here.  then,  was  a  purelv  local  condition  of  resistance  of  a  certain 
tissue  to  growth  and  development  of  cancer.  The  question  oc- 
curred whether  it  were  not  possihle  to  change  the  condition  in 
that  special  organ  in  such  a  way  as  to  render  it  susceptible,  arti- 
ficial] v.  to  the  growth  of  cancer.  The  experiments  consisted  in 
the  following  three  series: 

h^irst  :  To  prove  ])ositi\el\"  the  contention  tliat  the  cancer 
would  not  grow  in  a  normal  testicle,  forty  animals  were  inocu- 
lated and  onlv  in  one  of  the  animals  did  the  tumor  grow.  The 
testicles  were  all  examined  microscopically;  most  of  them  showed 
a  peculiar  condition  of  complete  necrosis  of  the  testicular  tissue 
and  comj)lete  disappearance  of  the  inoculatetl  tumor. 

Next  the  testicles  were  treated  w  itli  certain  substances  pre- 
vious to  the  inoculation.  Scharlach  K  oil  was  injected  into  the 
testicle.  The  organ  upon  the  injection  changed  so  that  there 
occurred  a  great  deal  of  new  connective  tissue  formation  an.d 
besides  the  epithelial  elements  were  changed  to  a  greater  or  lesser 
degree.  In  some  testicles  the  tubular  cells  were  jiractically  nor- 
mal, but  surrounded  by  a  great  deal  of  connective  tissue.  In 
others  the  tubules  were  greatly  changed,  the  cells  were  in  a  state 
of  coagulative  necrosis,  and  the  structure  of  the  tubules  was 
practically  gone.  Now.  of  the  thirty-two  testicles  that  were  thus 
treated,  subsecpient  inoculation  of  tumor  was  successful  in  nine 
testicles.  /'.  c.  in  J<S  ])er  cent,  of  the  animals  used.  The  most  in- 
teresting phenomenon  in  connectic.m  with  this  series  consisted  in 
the  fact  that  tumor  growtli  took  i)lace  in  these  testicles  where 
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the  change  of  the  cellular  elements  n\  the  tubules  was  the  great- 
est. /.  c.  where  the  epithelial  cells  were  in  a  state  nt  necrosis.  In 
the  other  testicles  where  there  was  just  as  extensive  connective 
tissue  formation  but  where  the  cells  in  the  tubules  were  normal, 
the  tumor  did  not  grow. 

The  third  series  of  experiments  consisted  in  an  injection  into 
the  testicle  of  a  4  \^r  cent,  emulsion  of  ether  in  water.  The 
experiment  was  repeated  on  twenty  animals  in  the  testicle.  This 
substance  apparently  produces  a  greater  lesion  in  the  testicle  than 
Scharlach  Roil.  While  the  connecti\-e  tissue  growth  was  just  as 
extensive  as  in  the  testicle  treated  with  Scharlach  R  oil.  in  these 
testicles  one  finds  a  great  deal  more  frecjuently  complete  degener- 
ation and  necrosis  of  the  cellular  elements  of  the  tubules.  Of 
the  twenty  testicles  treated  pre\iously  with  ether  water,  the  tumor 
grew  in  65  per  cent,  of  the  animals  used. 

Thus  the  three  series  of  experiments  represent  a  condition 
where  a  normal  testicle  resists  the  growth  of  inoculated  cancer 
while  the  animal  itself  is  apparently  susceptible,  and,  ftirther- 
more,  it  is  possible,  artificially,  to  change  the  condition  of  the 
testicle  so  that  the  organ  tissue  is  artificially  rendered  susceptible 
to  the  development  of  cancer. 

LAXTERX-SLIUE   DEMOXSTRATIOX. 

It  seems  then  that  we  succeeded  here  in  inducing  artificially 
in  the  testicle  a  pre-cancerous  state  by,  /'.  c.  a  state  of  the  tissue 
surrounding  the  tumor  graft  which  renders  it  susceptible  to  the 
growth  of  inoculated  cancer.  These  experiments  also  show 
clearly  that  this  condition  of  local  susceptibility,  the  pre-cancer- 
ous state,  is  not  due  to  the  de\'elopment  of  newly- formed  or 
changed  connective  tissue  surrounding  the  tumor  growth,  but 
consists  primarily  in  a  certain  change  of  the  parenchymatous  cells 
of  the  organ,  a  change  which  removes  its  inhibiting  power  against 
the  growth  of  cancer.  It  would  thus  seem  that  Ribbert's  ideas 
may  have  to  be  changed,  that  the  connective  tissue  change  is  not 
specific  or  primary  in  the  pre-cancerous  state,  and  that  the  "pre- 
cancerous" impairment  of  the  normal  resistance  of  parenchyma- 
tous cells  is  of  great  importance  in  the  development  of  cancer. 
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Discussion. 

Dr.  M.xcC.mja'.m  had  fell  some  hesitation  in  using  the  term 
"pre-cancerons  stage"  and  had  suggested  to  Dr.  Levin  that  "pre- 
cancerous state"  was  at  least  preferable.  It  seems  possible  to- 
regard  this  i)roduction  of  fibrous  tissue,  etc.,  as  the  establishment 
of  a  locus  minoris  resistentiae  such  as  may  give  rise  to  the  de- 
velopment of  a  localization  for  bacteria  in  places  where  other 
wise  these  bacteria  would  not  tend  to  jiroduce  lesions.  The  dis- 
cussion leaxes  out  of  consideration  entirely  for  the  moment  the 
obvious  fact  that  the  cancer  cells  arc  cells  of  very  different  bio- 
logical characters  than  the  normal. 


THE   SR.Xli-lCAXCE   OF    THE   PATHOLOGICAL    OC- 
CURRENCE OF  ANISOTROPIC  LIPOIDS. 

FREDERICK   II AXES,    M.D.  i 

No  one  contends  to-day  that  the  fat  which  is  so  constantly 
found  in  injured  cells  is  directly  derived  from  a  degeneration  of 
the  cell.  Researches  of  the  past  few  years  have  proven  that  the 
presence  of  excessive  amounts  of  fat  in  cells  is  always  due  to  a 
process  of  accumulation  or  infiltration.  The  acceptance  of  this 
conception  has  aided  greatl\-  in  the  elucidation  of  a  problem 
which  has  l)een  generally  misunderstood  since  the  time  of  \'ir- 
chow. 

It  is  to  another  and  newer  [)hase  of  the  (juestion  of  fat  infil- 
tration, howe\-er,  that  I  wish  to  direct  attention  this  evening.  In 
1902  Kaiserling  and  Orgler  (rirch.  Arch.  167,  296)  while  study- 
ing the  fat  in  the  kidney  in  a  case  of  chronic  parench)niatous 
nephritis,  discovered  that  some  of  the  fat  was  not  neutral  fat, 
for  when  placed  between  the  crossed  Nicol  prisms  of  a  polarizing 
microscope,  it  was  doubly  refractile,  anisotropous,  whereas 
neutral  fats  are  isotropous.  ^lettenheimer  many  years  before 
had  made  similar  ol)servations,  and  after  him  Beneke  and  Apathy. 
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Kaiserling"  and  Orgler  studied  the  occurrence  of  these  anisotro- 
pous  fatty  substances  under  physiological  and  pathological  con- 
ditions. They  found  that  the  fats  of  the  adrenal  cortex  were  in 
part  anisotropous  and  that  they  belonged  to  the  class  of  sub- 
stances which  Overton  has  called  lipoids.  In  19 lo  Aschoff 
{Zicglcr's  Bcitragc,  1910.  47)  summarized  the  previous  work  of 
others  upon  the  question  of  the  accumulation  of  lipoids  in  the 
tissues  under  \-arious  pathological  conditions,  and  on  the  basis  of 
his  own  and  Adami's  investigations  he  was  able  to  say  that  the 
anisotropous  lipoid  substances  found  in  the  body  are  usually 
esters  of  cholesterol.  Other  lipoids  may  show  anisotropism.  l)ut 
cholesterol  esters  are  the  only  ones  which  constantly  do  at  body 
temperature.  Aschoff  therefore  divides  fat  infiltration  into 
glyceryl  ester,  and  cholesterol  ester  infiltration.  He  recognized 
the  possibility  of  a  third  ty])e  due  to  infiltrations  with  other 
lipoids  (lecithin,  etc.),  but  owing  to  the  rudimentary  ci^ndition 
of  our  chemical  and  pathological  knowledge  of  these  substances 
he  did  not  discuss  them  in  detail. 

Kawamura  {Die  Cholestcrincstcrvcrfcttiuig,  FiscJier,  1911), 
a  pupil  of  Aschofif,  has  developed  the  conception  of  cholesterol 
ester  infiltration  in  a  monograph  to  which  I  must  refer  }'ou  for 
details. 

This  hasty  and  imperfect  summary  of  some  of  the  more 
outstanding  contributions  will  ser\-e  to  direct  your  attention  to 
this  newly  developed  phase  of  fat  infiltration,  and  full  literature 
lists  will  be  found  in  the  articles  mentoined,  especiall}'  in  the 
monograph  of  Kawamura. 

In  the  limited  time  at  my  disposal,  I  can  only  refer  to  two 
points  of  interest  in  regard  to  the  anisotropic  lipoids,  namely, 
their  optical  properties,  and  the  pathological  significance  of  their 
occurrence.  If  some  of  the  detritus  of  an  atheromatous  patch  in 
the  aorta  be  examined  between  crossed  Xicol  prisms,  one  sees 
many  small  spherical  bodies  divided  by  a  dark  maltese  cross  into 
four  brilliantly  illuminated  sectors,  that  is,  they  are  anisotropous. 
Such  globules,  according  to  the  careful  researches  of  Lehmann 
and  Schenck,  are  fluid  crvstals.     Thev  are  of  a  fattv  nature  and 
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arc  rciiardfd  hv  AscliolT  and  Kawanuira  as  esters  of  cholesterol, 
l>rol)al)l\'  cliolcsteryl  olcate. 

In  the  demonstration  room  I  lia\  e  placed  a  ]K)lari/,ing-  micro- 
scope fitted  with  a  Keichert  warm  stage  which  is  sii])plied  by  a 
svphon  arrangement  with  either  hot  or  cold  water  as  desired.  If, 
while  examining  these  brilliant  thhd  crystals,  one  allows  hot 
water  to  llow  throngh  the  stage,  the  beautifnl  anisotropic  phe- 
nomenon gradually  disappears  and  tlie  entire  held  becomes  dark. 
The  thermometer  shows  that  the  globules  pass  from  the  iluid 
crvstalline,  anisotropous  phase  into  the  fluid,  isotropous  phase  at 
near  40  C.  Jf  one  now  allows  cold  water  to  flow  through  the 
stage,  the  former  brilliant  picture  is  restored;  the  globules  have 
assumed  the  fluid-crystalline  f(M-m  again.  This  is  truly  a  remark- 
able ])henomenon,  but  one  which  fortunately  for  us  is  jjcrfectly 
familiar  to  jjlivsical  chemists,  who  have  carefully  studied  man}'' 
siich  fluid  crystalline  bodies.  I  must  refer  you  for  details  to  the 
excellent  monograph  of  Schenck  on  "Kristallinische  Fliissig- 
keiten  u.  tlus.sige  Kristalle"  (Leipzig.  Rnglemann,  1905). 

Aschoff  and  Kawamvu'a  think  the  heat  phenomenon  just 
described  is  characteristic  of  cholesteryl  esters,  and  it  thus  affords 
a  quick  and  eas}-  method  for  their  recognition.  The  i)roblem  is 
new.  however,  so  generalizations  should  be  accepted  with  critical 
caution. 

As  to  the  pathological  significance  of  the  hnding  of  such 
anisotropic  li])oids  in  the  tissues,  all  writers  are  agreed  that  thev 
onl}-  occur  in  connection  with  chronic  processes  associated  with 
cellular  necrol)iosis.  'idiey  do  not  occur  in  frankly  acute  pro- 
cesses. They  have  been  found,  for  exam[)le,  in  atheroma,  chronic 
nei)hritis.  chronic  salpingitis,  in  many  pyogenic  processes,  actino- 
mycosis, many  tumors,  especially  hyi)ernephromata,  etc.  (vide 
Aschoff  j. 

The  macroscopic  and  microscopic  recognition  of  these  sub- 
stances would  seem  to  offer  a  diagnostic  aid  in  many  conditions, 
and  every  pathologist  should  familiarize  himself  with  the  prop- 
erties and  occurrence  of  these  anisotropic  lipoids. 
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DR.  JESSUP'S  SPECIMEXS  OF  PLASAL\  CELL 
TUMOR  OF  THE  TOXGUE. 

We  are  disinclined  to  regard  the  process  as  a  neoplasm  and 
offer  the  diagnosis  of  chronic  grannlouia  of  unknown  origin,  for 
the  followine:  reasons : 
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'riic  lolls;  (luratinii  of  the  process. 

The  wide  local  (lisseminalion  of  the  lesion. 

The  existence  of  a  process  in  the  rectnm,  ])riil)al)l\-  of  identi- 
cal nature. 

The  microscopical  picture  is  that  of  a  j^ranulonia,  not  a  true 
neoplasm.  The  cells  are  of  typical  form  witlnjut  excess  of  chro- 
matin or  marked  variation  in  size.  They  loosely  infiltrate  the 
])eri\ascular  tissues,  fat  tissue,  and  muscle  bundles.  The  lymph- 
ocytic or  plasma  cell  infiltration  is  chiefly  superficial,  suggesting 
the  action  of  an  irritant  passing  in  from  the  surface. 

The  muscle  tissue  shows  extensi\'e  degeneration  followed  by 
fibrosis,  and  foci  of  fibrosis  appear  in  the  wide  cellular  areas. 
These  changes  in  the  muscle,  especially,  seem  to  us  incompatible 
with  the  diagnosis  of  sarcoma  and  to  indicate  the  inflammatory 
nature  of  the  process.  The  entire  lesion  suggests  the  possibility 
that  there  was  some  obstruction  to  the  circulation  in  the  deeper 
l,ortions  of  the  tissue  not  included  in  the  sections. 


DEMONSTRATION  OF  SPECIMEN  OF  MEGACOLON. 

CHARLES     XORRIS,     M.D. 

Dr.  Charles  Norris  presented  a  case  of  Congenital  Alega- 
colon  or  Hirchsprung's  Disease.  The  case  will  be  reported  in 
detail  by  Dr.  Wilcox. 

The  specimen  came  from  a  male  child  iS  months  of  age, 
who  had  been  subject  to  constipation  since  the  age  of  three  weeks; 
for  the  past  year  had  been  treated  at  dispensaries  for  constipation. 
There  were  no  natural  movements  during  his  week's  stay  in  the 
hospital.  'J"he  abdomen  was  greatly  distended,  the  abdominal  wall 
being  very  thin,  due  to  extreme  stretching.  On  cutting  through  the 
abdominal  wall,  the  entire  upper  portion  of  the  abdomen  was  oc- 
cupied by  a  greatly  distended  transverse  colon  and  coecum.    The 
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dilatation  ceased  abruptly  at  the  splenic  tiexure,  the  descending 
colon  and  sigmoid  being  of  normal  appearance  and  dimensions. 
The  dilatation  commenced  in  the  coecitm  at  the  ileo-coecal  A'alve, 
the  small  intestines  being  normal.  The  dilatation  is  greatest  at  the 
middle  portion  of  the  transverse  colon,  the  gut  being  in  this 
situation  21  cm.  in  diameter.  \\'all  of  the  dilated  gut  is  thick- 
ened, its  mucous  membrane  is  e\-erywhere  smooth,  showing  in 
a  few  places  patchy,  mucosal  hemorrhage.  The  gitt  contained  a 
large  amount  of  extremely  frothy  material  which  was  light 
colored  and  greasy.  At  the  splenic  tiexure  there  was  a  valve-like 
fold  at  the  junction  of  the  distended  and  undistended  portions 
of  the  colon.  Dr.  Xorris  considered  that  there  was  a  partial 
valve-like  clostire  at  the  splenic  tiexure  which  had  led  slowly 
to  the  distention  and  hypertrophy  of  the  gut.  Sections  taken 
from  the  distended  gut  show  marked  hypertrophy  of  the  mits- 
cular  coats,  mucous  membrane  being  normal  except  for  the 
hemorrhagic  spots  referred  to  above.  The  other  organs  showed 
no  lesions  of  interest.  The  case  is  an  unusual  one  for  the  reason 
tnat  the  sigmoid  tiexure  was  not  invoh-ed. 

Dr.  Xorris  presented  a  series  of  large  intestines,  showing 
different  lesions  of  this  portion  of  the  gut,  namely,  a  case  of 
Suppurative  Colitis ;  a  case  of  Ulcerative  Amoebic  Colitis ;  a  case 
of  Chronic  Suppurative  Typhlitis,  which  was  discovered  in  a 
patient  dying  of  hemorrhage  from  the  rupture  of  a  blood-vessel 
at  the  base  of  a  typical  round  ulcer  of  the  duodenum;  and  an 
interesting  case  of  Acute  Phlegmonous  Typhlitis  in  a  colored 
man  forty  years  of  age,  in  which  Bacillus  Coli  Commimis  was 
obtained  in  ptire  culture  from  the  spleen ;  there  was.  besides  the 
lesion  of  the  gut,  a  typical  atrophic  cirrhosis  of  the  liver  with 
an  extremely  small  left  lobe,  which  was  considered  to  be  an 
anomaly. 

Discussion. 

Dr.  F.  C.  Wood  thought  that  it  was  interesting  to  realize 
bow  very  rarely  these  cases  of  terminal  colitis  in  nephritis  are 
recognized  clinically.    He  had  never  seen  one  positively  diagnosed 
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bek)rc  death.  It  llic  stools  were  carefully  examined  il  should 
he  easy  to  make  the  diajj^nosis.  because  there  must  be  a  consider- 
able amount  of  l)lood,  debris,  and  mucus. 

l)k.  M.\tlAi.LL'M  thouj^hl  that  the  liver  which  Dr.  Xorris 
exhibited  showed  chanties  similar  to  those  described  by  himself 
some  years  before.  The  atrophy  of  the  left  lobe  mii;ht  be  re- 
garded as  the  effect  of  a  toxic  or  infectious  injury  rather  than 
r.  congenital  anomaly  on  account  of  the  large  size  of  the  afferent 
portal  vein.  He  suggested  that  it  would  be  interesting  to  know 
whether  there  were  evidences  of  a  regenerative  hypertrophy  in 
the  right  lobe. 

Phlegmonous  ct)litis  is  a  condition  which  has  l)een  recorded 
relatively  seldom  but  seems  to  resemble  in  its  mode  of  production 
the  other  forms  of  phlegmonous  enteritis  which  sometimes  occur 
higher  up  in  the  intestine.  In  cases  which  he  had  observed  almost 
every  one  showed  streptococci  in  the  submucosa  with  minute 
perforations  of  the  mucosa  itself. 

Dr.  Charles  Xorris:  I  am  very  sorry  that  I  have  neglected 
to  cut  the  left  lobe  of  the  liver ;  I  will  do  so  as  soon  as  I  can.  Of 
cfAirse.  it  is  verv  true  that  colitis  is  often  an  accidental  finding 
rnd  it  is  especiallv  so  in  the  cases  where  there  is  ulceration  near 
or  involving  the  rectum.  In  this  case,  the  diagnosis  was  not  made 
at  all,  although  the  ulcers  at  autopsy  w-ere  near  the  marginal  ring. 


A  SIMPLE  AII-:TiiUD  FOR  OBTAINING  THE  ALPHA- 

NAPHTHOL  OXIDASE  REACTION  IN 

LEUCOCYTES. 

FRANCIS  CARTER  WOOD,  M.D. 

Recent  studies  of  so-called  acute  lymphatic  leukemia  by 
Longcope,  Schullze,  and  others  have  shown  that  some  of  the 
large  cells  previously  considered  to  be  leucocytes  carry  an  oxidase 
ferment  easily  demonstrable  by  certain  reagents.  The  substances 
usually  employed  are  a  i  per  cent.  a([ueous  para-dimcth\  Iphenyl- 
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^ndianiin  (also  known  as  para-aniidodiniethylanilin  )  and  a  satur- 
ated aqueous  solution  of  alpha-naphthol.  Equal  volumes  of  these 
solutions  are  mixed  and  poured  o\er  a  slide  which  has  previously- 
been  fixed  with  formalin,  not  with  alcohol.  Old  smears  do  not 
require  any  fixation.  Bone  marrcjw  cells  carrying  the  oxidase 
ferment  take  a  Ijrilliant  blue  stain  under  these  conditions,  the  dve 
affecting  the  granules  chiefiy.  The  l}m])hoc}-tes  do  not  show  any 
color. 

In  a  study  of  a  numljer  of  cases  I  ha\-e  found  it  difficult  to 
keep  the  free  base  which  is  ordinarily  recommended,  and  this 
trouble  has  also  led  to  the  suggestion  in  Germany  that  the  amount 
of  the  para-amidodimethylanilin  required  for  each  test  should 
be  ol^tained  sealed  in  glass  tubes.  It  is  possil)le,  however,  to 
avoid  this  difticulty  by  a  very  simple  procedure.  While  the  base 
and  the  hydrochloride  of  para-amidodimethylanilin  are  difficult 
substances  to  keep  and  handle,  the  sulphate,  which  is  easily  made 
up  synthetically  b}'  the  reduction  of  the  indicator  methyl  orange 
either  with  stannous  chloride^  or,  as  suggested  by  Fischer",  with 
ammonium  sulphide,  is  a  crystalline  dry  powder  which  is  ^-ery 
easily  measured  out  or  weighed  in  small  amounts,  and  has  kept 
perfectly  in  a  stoppered  bottle  for  several  years  in  my  experience. 
A  small  quantity  of  this  powder  is  dissolved  in  about  i  to  2  c.c. 
of  normal  sodium  hydrate.  The  alkali  decomposes  the  salt,  set- 
ting free  the  base.  An  e(|ual  xolume  of  i /V  aqueous  alpha-naph- 
thol is  added,  and  the  mixture  is  ready  for  use.  Idie  presence  of 
such  a  consideral)le  (|uantity  of  alkali  does  not  interfere  with  the 
reaction  Init  rather  hastens  it.  Within  a  few  seconds  after  the 
reagent  has  been  poured  on  the  slide,  the  l)one  marrow  cells  will 
take  a  deep  blue  color.  If  the  reaction  is  too  rapid,  1.5  c.c.  of 
normal  acid  can  be  added  to  neutralize  the  alkali  partially,  but  I 
have  found  the  solution  in  normal  sodium  h}-drate  to  1)e  perfectly 
satisfactory. 

'Gatterm.^nn  :     Die  Praxis  dcs  organischcii  Chcuiikers. 
"Fischer:     Ber.  d.  dcufsch  client.  Cesellseli..  iSSt,.  xvi,  2234. 
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UXrSLAL  TL\MUK  OF  Till-:  L\MPH  NODES. 

FRANCIS    CAKTKK    WOOD,    M.l). 

This  specimen  is  one  of  considerahle  interest  from  Ijotli  the 
diagnostic  and  the  prognostic  aspects.  It  consists  of  several  mod- 
erate sized  lymph  nodes  removed  from  the  axilla  of  a  patient 
otherwise  perfectly  healthy.  Clinically  the  case  is  one  of  typical 
Hodgkins'  disease,  showing  some  anemia  but  no  other  disturb- 
ances. The  nodes  were  encapsulated  and  freely  movable.  On 
section  they  were  rather  opa(|ue  and  showed  no  necrosis. 

Microscopically  the  nodes  are  composed  largely  of  cells  of 
an  epithelial  or  endothelial  type  lying  in  strands  and  masses 
throughout  the  tissue.  There  is  no  connective  tissue  about  the 
individual  cells.  Some  of  the  normal  lymph  structures  are  still 
retained:  the  germinal  centers  show  well  in  some  of  the  sections; 
and  there  are  areas  of  i)erfectly  normal  lymph  tissue.  Some  of 
the  peripheral  sinuses  are  comi)letely  filled  with  cells  of  the 
tumor  and  these  cells  are  also  to  be  found  in  some  of  the  blood 
vessels  in  tlie  capsule.  'J'here  are  also  strands  of  the  cells  in  the 
somewhat  thickened  capsule  itself.  There  is  very  little  connec- 
tive tis.sue  reaction  in  the  nodes,  not  nearly  as  much  as  is  generally 
seen  in  Ilodgkin's  disease.  Occasionally  mitoses  are  found  in 
the  large  cells.  Some  of  these  cells  are  nuiltinucleated,  resem- 
bling very  much  the  large  cells  of  Hodgkin's  disease.  There  are 
no  eosinophile  cells  in  the  tissues.  No  bacteria  could  l)e  demon- 
strated after  softening  some  of  the  tissue  with  antiformin. 

It  is  not  easy  to  make  a  definite  diagnosis  on  this  material, 
and  I  feel  that  much  must  be  decided  by  the  clinical  course  of 
the  case.  One  pathologist  who  has  seen  the  specimen  is  quite 
certain  that  it  is  a  case  of  Hodgkin's  disease  in  a  rather  early 
stage ;  others,  including  Dr.  William  H.  Welch,  have  considered 
the  specimen  to  be  of  a  sarcomatous  nature.  I  have  never  seen 
a  tumor  exactly  like  this  in  mi)r])h()logy,  though  some  ten  or 
twelve  years  ago  a  somewhat  similar  specimen  came  into  my 
possession,  but  in  that  the  vascular  development  was  considerably 
greater  and  the  cells  were  arranged  in  close  contact  with  capil- 
aries,  suggesting  hemangiosarcoina.  The  invasion  of  the  node 
also  was  less  diffuse  and  more  nodular  than  in  this  case. 
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\'ery  little  of  similar  cases  can  be  learned  from  the  literature 
on  Hodgkin's  disease  or  sarcoma  of  the  nodes.  A  few  cases, 
probably  similar  to  this,  have  been  described,  but  inasmuch  as 
the  reports  are  illustrated  by  drawings  and  not  by  photographs 
it  is  ditiicult  to  say  just  how  close  the  resemblance  is.  Personally, 
1  am  rather  inclined  to  consider  this  a  cellular  hyperplasia  of  a 
tumor  nature,  but  it  is  not  impossible  that  the  case  will  finally 
develop  into  a  typical  Hodgkin's,  with  lesions  in  other  nodes. 


Fig.    I — Section    from    the    periphery    of    lymph    node,    showing    large    cells 
hlling  sinuses,     (x  250.) 


5« 


S*^*-*^ 


Fig.  2. — Alveolar  portion  of  growth  replacing  the  lynipli  structure.    (  x  250.) 
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Fjg.  4. — Blood  vessel  in  perinodular  fat  with  lumen  tilled  with  large  cells  of 
of  the  same  type  as  the  tumor,     (x  250.) 


A  CASE  OF  SO-CALLED  "KRUKEXBERG'S"  TUAIOR  OF 

THE  0\\\RY. 

MORTOX    E.    HALL,    M.D. 

I  wish  to  present  a  very  interesting  case  of  malignant  tttmor 
of  the  ovary  which  reseml)les  in  its  histol<:)gy  the  so-called 
Krukenberg  tumors  of  the  oxary.  To  Dr.  Arthm'  Reich  I  am 
much  indebted  for  obtaining  an  accurate  and  concise  clinical  his- 
tory of  the  case  as  follows : 

The  case  was  brought  to  Bellevue  Hospital  in  a  serious  con- 
dition on  February  ist,  1912.  Clinical  history:  Xellie  D.,  age 
32,  married,  native  of  England,  a  trained  nurse ;  for  past  two  or 
three  years  had  been  working  as  a  cook ;  previous  history  not 
obtainable.  Is  pregnant  approximately  twenty  weeks ;  according 
tc  husband  she  had  become  dull  and  made  incoherent  statements, 
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had  se\ere  jiioniiiijj^  vomiting  for  the  past  fi\e  months  of  the 
pregnancy.     Xo  loss  of  weight  was  noted. 

For  ])ast  two  weeks  patient  had  been  vomiting  and  had  great 
epigastric  (hstress.  For  forty-eight  hours  prior  to  admission, 
slie  was  in  a  semi-comatose  condition,  had  severe  headaches. 

On  a(hnission  patient  was  irrational,  presenting  the  picture 
of  a  psychosis.  Skin  and  mucous  membranes  were  markedly  dry, 
conjunctivae  intensely  inflamed;  considerable  emaciation;  no 
oedema.  Had  general  alxlominal  ]jain  without  any  parti*cular 
points  of  tenderness  or  rigidity.  Height  of  fundus  was  5  cm. 
below  uml)ilicus.  Xo  foetal  heart  sounds  heard  but  foetus  could 
be  palpated.  Cervix  was  large  and  soft;  external  os  not  dilated. 
Posterior  fornix  was  thickened  and  hrm. 

Temperature  on  admission  was  97.3  and  ranged  between 
97-99.2.  Pulse  72-100,  of  poor  force,  low  tension  and  small 
volume  (  B.  P.  .80).     Respirations  rapid  and  shallow. 

On  admission  5  oz.  of  hea\y,  dark  brownish  urine  were  ob- 
tained by  catheter,  containing  albumin  and  many  casts — sp.  gr. 
1030.  During  last  58  hours,  i)atient  excreted  2  oz.  of  urine. 
Patient  was  catheterized  several  times  with  no  result.  Patient 
continued  in  a  semi-comatose  condition,  witli  delirium,  which 
soon  passed  into  a  deep  coma,  from  whicli  she  could  not  be 
aroused. 

Findings  after  admission:  Patient  had  a  convulsion  which 
was  general  and  tonic  in  character,  lasting  two  minutes.  Manual 
and  instrumental  dilatation  of  cervix  was  performed,  and  a 
macerated  foetus  was  extracted  of  about  twenty  weeks'  gestation. 
Patient  died  ten  hours  after  induction  of  lal)or.  A  diagnosis  of 
toxaemia  of  i)regnancy  was  made. 

Autopsy  performed  by  Dr.  Charles  Xorris  February  6,  19 12, 
forty-eight  hours  after  death.  Body  158  cm.  in  height,  fairly 
well  developed  and  nourished  ;  there  is  considerable  pallor  of  the 
skin ;  no  oedema  of  the  subcutaneous  tissues.  Breasts  are  larg-e 
and  contain  milk.  Peritoneal  cavity  contains  no  fluid.  There 
is  a  moderate  amount  of  panniculus  abdominus.  Pelvic  cavity 
is  nearly  tilled  l)y  the  enlarged  uterus.     On  the  peritoneal  surface 
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of  the  diaphragm  and  parietal  peritoneum  there  are  extensive 
flat,  firm,  whitish,  shghtly  elevated  plaques,  which  are  most 
numerous  and  largest  on  the  diaphragm  and  small,  circular,  i  to 
2  mm.  in  diameter  foci.  Lungs  everywhere  slightly  emphyse- 
matous and  hyperaemic.  In  the  left  upper  lohe  there  are  a  few 
small  areas  of  lobular  pneumonia.  There  is  no  evidence  of  tuber- 
culosis in  lungs  or  lymph  nodes.  Heart  is  normal  except  for 
slight  opacities  of  the  endocardium  and  a  few  sub-endocardial 
petechiae  in  the  left  ventricle.  Liver  shows  thickening  of  capsule 
and  slight  chronic  congestion.  Gall  bladder,  spleen  and  pancreas 
normal.  Kidneys  are  somewhat  enlarged  and  soft ;  capsule  strips 
readily  leaving  a  smooth  surface :  cortex  is  wider  than  normal, 
pale  and  opaque,  markings  distinct.  Pyramids  somewhat  con- 
gested. LTerus  is  large.  15  cm.  in  length  by  iiV^  cm.  in  breadth 
by  4  cm.  in  depth;  thickness  through  wall  15  mm.  Cavity  is 
packed  with  iodiform  gauze.  Placental  site  is  free  from  clot. 
Left  ovary  small  and  sclerotic,  measures  3.3  cm.  in  length,  1.5 
cm.  in  width  and  4  mm.  tliick  at  its  widest  portion,  with  a  few 
small  cysts.  Left  and  right  tu1)es  show  slightly  elevated,  pale 
plaques  similar  to  those  seen  on  parietal  peritoneum.  Similar 
placjues  are  found  on  the  serosa  of  the  broad  ligaments  and  on 
the  posterior  wall  of  the  cervix.  On  section  the  cervix  is  infiltrated 
but  the  mucosa  appears  normal.  The  right  ovary  is  large.  6  cm. 
in  length,  4  cm.  in  width.  It  is  firm,  somewhat  hyperaemic ; 
section  smooth ;  there  are  a  few  small,  subcortical  cysts.  The 
isthmus  of  the  uterus  is  large.  There  is  a  large  right  lateral 
tear  of  the  cer\-ix  and  numerous  cysts  are  found  on  the  vaginal 
surface  of  the  cer\ix.  The  vagina  and  labia  are  normal.  Gastro- 
intestinal tract:  Oeso])hagus  normal;  the  pyloric  portion  of  the 
stomach,  for  several  inches,  is  thickened  with  a  firm,  tumor-like 
tissue  and  there  is  considerable  hypertrophy  of  the  muscular  coat 
of  the  pylorus.  The  regional  lymplmodes.  the  peri  pancreatic 
and  portals,  are  infiltrated  and  there  are  a  number  of  nodes, 
which  are  firm,  in  the  mesentery  of  the  large  gut.  The  small  in- 
testine contains  a  good  deal  of  slate  colored  mucus  without  blood. 
There  is  considerable  hypertrophy  of  the  solitary  follicles  of  the 
lower  portion  of  the  ileum.     Lowest   Peyer's  patch  is  atrophic 
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hut  larj^c :  niucnns  membrane  (jf  tlie  coecum  and  transverse  colon 
is  e.xtremcly  congested  witlunit  ulceration.  Rectum  normal. 
Orirans  of  the  neck  and  mouth  were  not  examined.  Head :  Dura 
is  considerahly  adherent;  there  is  moderate  i)ial  oedema;  vessels 
at  the  base  are  normal;  no  gross  lesions  of  tlie  brain  on  section. 
Middle  ears  and  sphenoids  normal.  The  following  anatomical 
diagnosis  was  made: 

Carcinoma  of  the  pylorus  of  the  stomach. 

Peritoneal  metastases. 

Lobular  pneumonia. 

Acute  parenchymatous  nejjhritis. 

Acute  colitis. 

Tumor  of  the  right  ovary  (endothelioma?) 

Postpartum  sul)-involution  of  the  uterus. 

Moderate  pial  oedema. 

Sections  of  right  ovary  taken  from  various  parts  show  a 
similar  microscopic  appearance.  The  outer  layer  of  the  ovary 
is  normal  ovarian  cortex,  with  a  surface  layer  of  low  cuboidal 
cells  with  deeply  staining  nuclei  ( the  remains  of  the  germinal 
epithelium  )  which  in  places  is  absent.  The  tumor  is  moderately 
\ascular,  consists  of  a  connective  tissue  stroma  composed  of 
fibrils  and  numerous  young  spindle  shaped  connective  tissue  cells. 
Lying,  irregularly  among  the.se  are  large,  swollen  cells  with 
sickle-shaped  nuclei,  which  are  situated  at  one  side  of  the  cell  and 
surrounded  by  a  very  small  amount  of  eosinophilic  protoplasm. 
The  larger  portion  of  the  cell  is  filled  with  a  homogeneous  ma- 
terial, composed  of  granules  (staining  with  weak  aqueous 
thionin )  reddi.sh  brcjwn  in  color.  These  large  cells  closely  resem- 
ble those  described  by  Krukenberg  as  the  signet  ring  cells. 
Tliere  are  also  many  cells,  about  a  (juarter  the  size  of  these 
larger  ones,  with  round  nuclei  surrounded  by  eosin  staining  pro- 
toj)lasm  with  no  evidence  of  mucin.  There  are  cells  which  are 
intermediate  in  size  and  shape  to  those  described;  they  show 
larger  and  smaller  drops  of  mucin,  surrounded  by  a  ring  of 
eosinophilic  protoi)lasm.  Thus  we  conclude  that  the  signet  ring 
cells  are  derived  from  the  smaller  variety  of  cells — a  conclusion 
similar  to  that  reached  bv  Krukenbery-. 
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A  \'an  Gieson  stain  shows  the  large  signet  ring  cells  to  be 
individuall}'  surrounded  by  fine,  connective  tissue  fibrils.  This 
feature  led  us  to  believe  that  we  were  dealing  with  a  fibro-sar- 
coma,  in  which  certain  of  the  cells  had  undergone  mucoid  de- 
generation. Xo  normal  ovarian  tissue  was  found  anywhere  in 
the  right  ovary. 

In  the  left  ovary  there  was  found  a  small  tumor  area  having 
a  similar  microscopic  appearance  to  that  described  above  in  the 
right  ovary.  There  is  a  sharp  line  of  demarcation  between  the 
area  of  tumor  and  that  of  a  small  corpus  luteum  cyst. 

Sections  of  the  cervix  show  larger  and  smaller  tumor  no- 
dules ;  the  smaller  ones  are  seen  to  lie  in  lymph  spaces.  In  no 
place  can  any  connection  Ije  made  out  between  the  tumor  nodules 
and  the  epithelium  of  the  cer\ix.  The  smaller  nodules  show 
cords  of  tumor  cells  distinctly  carcinomatous  in  type.  In  the  larger 
nodules,  however,  the  central  portion  shows  a  structure  similai 
to  that  descriljed  in  the  ovary,  but  in  the  periphery  of  the  nodules 
one  sees  cords  of  rapidly  proliferating  cells  with  deeply  staining 
nuclei,  which  appear  to  be  distinctly  carcinomatous.  The  pelvic 
lymph-nodes  show  no  evidence  of  infiltration.  Sections  of  the 
tulje  examined,  show  in  the  lymph  spaces  of  the  serosa  a  few  \"erv 
small  collections  of  tumor  cells,  which  are  carcinomatous  in  type 
with  no  mucoid  degeneration. 

The  peritoneal  metastases  present  a  similar  microscopi?. 
picture.  Here  the  lymph  vessels  are  dilated  but  none  were  foun(>- 
vvith  tumor  cells.  Sections  of  the  pyloric  region  of  the  stomach 
show  marked  glandular  hyperplasia,  with  acute  and  chronic  in- 
flammatory changes  in  the  mucosa  and  less  marked  in  the  sub- 
mucosa.  There  was  no  evidence  of  ulceration  or  infiltration  of 
the  mucosa  with  tumor  cells.  Muscular  layer  and  submucosa  are 
thickened  and  infiltrated  with  tumor  cells.  Collections  of  tumor 
cells  vary  considerably  in  size  in  the  serosa  of  the  stomach  and 
in  the  muscular  coat,  some  being  quite  large  and  others  small 
apparently  lying  in  lymph  spaces.  Collections  of  tumor  cells  in 
the  submucosa  are  very  small  and  in  many  cases  are  seen  to  lie 
in  the  Ivmph  vessels.     The  central  portions  ni  the  larger  nodules. 
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with  \'aii  ("liesoii's  slaiti  present  the  same  appearance  as  described 
in  the  rij(ht  tumor.  Tliere  are  many  single  cells  separated  by 
line  lil)rils  of  conned i\e  tissue.  As  one  goes  towards  the  peri- 
phery of  these  nodules,  the  tuuior  cells  aj'pear  more  in  the  form 
of  cords  with  no  inter-cellular  connective  tissue  fibrils;  their 
nuclei  stain  very  deeply  with  hematoxylin  and  they  appear  to  be 
l)roliferating  rapidly.  The  tumor  cells  in  the  submucosa  in  places 
have  Ijroken  through  the  muscularis  mucosae  but  are  not  directly 
connected  with  the  acini:  in  no  ])lace  is  there  any  evidence  of 
acinal  formation  in  the  submucosa.  In  the  central  portion  of  the 
larger  nodules  one  sees  man\-  typical  signet  ring  cells  with  marked 
mucoid  degeneration  and  the  transitional  stages  from  the  smaller 
cells  to  the  large  signet  cells.  Towards  the  periphery  in  the  more 
rapidlv  growing  portions  of  the  nodules  no  evidence  of  mucoid 
degeneration  was  made  out.  Sections  of  the  uterus  show  the 
uterine  wall  to  be  in  the  stage  of  subinvolution. 

The  case  is  of  interest  from  three  points  of  view  :  Firstly, 
Is  the  tumor  in  the  ovary  primary,  or  is  it  secondary  to  a  primary 
tumor  of  the  stomach ;  secondly,  are  the  tumor  cells  epithelial 
or  mesenchymal  in  origin;  thirdly,  are  we  justified  in  applying 
the  word  Krukenljerg  to  this  tumor,  thereby  implying  tliat  the 
growth  is  primary  in  the  ovary,  or  should  this  term  be  used 
merely  to  describe  the  microscopic  appearance  of  the  growth  in 
the  ovary  and  similar  growths  of  this  organ  as  described  in  the 
literature  ? 

Krukenbcrg,^  in  1896.  described  si.x  cases  of  malignant 
tumor  of  the  ovary,  characterized  1)y  the  presence  of  signet  ring 
cells,  which  he  claimed  were  different  from  any  other  tumor  de- 
scribed up  to  that  time.  In  the  two  cases  in  which  an  autopsy  was 
performed,  peritoneal  metastases  were  found,  but  he  makes  no 
particular  mention  as  to  the  condition  of  the  stomach  mucosa. 
None  of  his  cases  showed  any  evidence  of  acinal  formation  and 
in  no  case  could  he  find  any  epithelial  origin  for  the  characteristic 
signet  ring  cells.  He  therefore  suggested  that  the  cells  were  de- 
rived from  the  connective  tissue  stroma  of  the  ovary.  ]\Ietastases 
occurred  later,  by  way  of  the  lymph  vessels,  into  the  peritoneum 
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and  stomach.  He  described  his  tumor  as  a  filjro-sarcoma.  adding 
the  word  ]\Iucocelkilare  to  describe  the  mucoid  degeneration  of 
the  cells,  and  Carcinomatoides  to  explain  the  high  malignancy 
and  epithelial  appearance  of  the  signet  ring  cells. 

Our  case  resembles  Krukenberg's  first  case  in  practically  al) 
particulars  except  that  mucous  membrane  of  the  stomach  in  ou' 
case  shows  considerable  glandular  hyperplasia  in  the  region  of 
the  tumor.  There  is  no  evidence  of  ulceration  and  no  direct  re- 
lation of  the  tumor  to  the  mucosa  is  traceable. 

A  review  of  the  literature  on  this  subject  is  decidedlv  in- 
teresting but  it  is  extremely  unsatisfactory  and  not  helpful  in 
deciding  positively  the  primary  origin  of  the  so-called  Kruken- 
berg  tumor  of  the  ovary. 

In  1902  Schenk-  presented  a  case,  with  autopsy,  which 
showed  a  tumor  of  the  ovar}-  with  similar  gross  and  microscopic 
appearance,  with  metastases  in  the  abdominal  lymphnodes,  but 
without  a  stomach  tumor.  He  found  no  other  focus  of  origin 
for  his  tumor  and  he  thought  that  it  was  a  primary  tumor  of  the 
ovary.  He  expressed  the  opinion  that  such  primary  tumors  are 
rare  in  the  ovary ;  indeed  he  accepts  only  Krukenberg's  first  case 
and  his  own  as  true  primary  tumors  of  the  o^'ary.  He  gives  no 
explanation  as  to  the  origin  of  the  peculiar  cells.  Sternberg^  and 
Orthmann'*  ha^•e  described  cases  which  they  considered  should  be 
classified  as  Krukenljerg  tumors.  Fischer^  also  described  two 
such  cases.  These  authors  agree  with  Krukenberg  as  to  the 
primary  origin  of  these  tumors,  but  in  no  case  have  they  given 
any  explanation  or  decided  definitely  as  to  the  origin  of  the 
tumor  cells. 

The  conception  of  the  primary  origin  of  these  tumors  in  the 
ovary  is  widely  disputed.  Glockner,''  in  1904,  collected  eighteen 
cases  of  ovarian  tumor,  three  of  which  showed  a  structure  similar 
to  that  of  Krukenberg's,  but  also  found  in  each  case  a  pvloric 
carcinoma  which  he  considered  to  be  primary.  Wagner'  reported 
a  case  of  carcinomatous  ulcer  of  the  stomach  with  tumors  of  the 
ovaries  which  he  considered  secondary.  Schlagenhaufer^  re- 
ported four  tumors  showing  primary  foci  in  the  stomach,  com- 
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billed  with  oxariaii  tiiniors  showing"  the  Krukcnberg  liislohjgical 
ly]K\  Ik-  ciiipliasized  the  fad  that,  although  there  may  be  true 
l)riniar\-  Krukcnljcrg  tumors  of  the  o\ar\-,  that  metastases  of  gas- 
tric origin  may  take  on  this  i)ecuhar  structure  in  the  ovary.  Kauf- 
man," in  his  text  l)ook.  bebeves  that  the  majority  of  these  tumors 
?.re  metastatic.  I'.ur<hnsk\-,"'  in  1908,  clescril)e(l  a  case  oi  Kruken- 
berg  tumor  of  the  ovary  associated  with  a  carcinomatous  ulcer 
of  the  stomach,  and  considers  this  case  a  further  argument  in 
favor  of  the  secondary  origin  of  such  tumors.  Hussy^^  described 
a  case  of  carcinnma  n\  tlic  stomach  in  whicli  there  were  definitely 
formed  acini  in  the  oxarian  tuuKjr.  This  case,  therefore,  seems 
to  us  to  have  no  1)earing,  on  the  nature  of  the  tumors  under  dis- 
cussion. Colin'-,  in  studying  four  cases,  has  concluded  that  they 
are  all  secondary  in  the  o\ary. 

The  most  recent  report  ( and  the  only  one  found  in  the  Amer- 
ican literature)  is  one  by  Outerbridge^'^  of  Philadelphia;  he  re- 
ports a  case  of  tumor  of  the  oxary.  The  description  and  photo- 
graphs of  the  sections  of  the  ovary  closely  resemble  Krukenl)erg's^ 
and  he  classes  the  case  as  that  of  a  Krukenberg  tuiiKjr;  he  states 
that  they  are  rare  but  that  they  may  occur  primarily  in  the  ovary; 
he  also  makes  the  statement  that  any  tumor  of  the  (jvary  may 
underg(j  myxomatous  change,  iK^t  only  in  the  ground  substance, 
Init  in  the  cells. 

A  review  of  the  literature  is  of  little  help  in  deciding  whether 
or  not  such  tumors  do  ever  occur  as  primary  in  the  ovary.  In 
iiiany  of  the  cases  reported,  no  autopsy  was  performed.  In  our 
case  it  would  have  been  difficult  to  exclude  the  primary  ovarian 
origin  of  the  tumor  with  a  mere  examination  (jf  the  ovaries.  The 
case  of  Schenk  and  Krukenl)erg's  first  case  are  of  most  particular 
\alue  and  one  is  led  to  conclude  that  these  two  cases  may  have 
been  i)rimary  in  the  ovary.  But  we  all  know  how  difficult  it  is  to 
decide  whether  there  is  not  a  primary  tumor  in  some  part  of  the 
intestinal  tract  without  thorough  microscopic  examination.  In 
Krukenberg's  first  case  he  leaves  us  in  doitbt  as  to  the  condition 
of  the  stomach  mucosa.  Outerbridge  explains  that  at  operation 
the  st(jmach  was  palpated  and  f(mn(l  normal ;  we  do  not  believe 
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tl:at  it  is  pussiljle  to  decide  tliat  there  is  no  tumor  change  in  the 
stomach  mucosa  simply  l)y  palpation. 

Dr.  Symmers  of  Belle\-ue  ^ledical  College  has  very  kindly 
lent  me  a  section  of  an  ovarian  tumor  removed  at  operation ;  the 
history  of  his  case  is  similar  to  ours,  but  not  complicated  with 
pregnancy.  The  sections  studied  showed  the  signet  ring  cells, 
as  in  our  case,  but  there  is  considerably  more  hljrous  tissue  stroma 
present.  (  Further  observation  of  the  case  was  impossible,  patient 
leaving  the  hospital  after  operation  ). 

There  has  been  consideral:)le  discussion  as  to  the  paths  of  dis- 
semination followed  by  the  tumors,  by  PfannenstieP^  and  others. 
In  Krukenberg's  first  case  the  lymphnodes  were  infiltrated,  ac- 
cording to  him,  by  way  of  the  lymphatics.  Kraus^'  examined 
a  series  of  ovarian  carcinoma  and  found  that  the  growth  always 
appeared  earliest  at  the  periphery  of  the  organ ;  he  concludes  that 
there  was  a  direct  invasion  through  the  germinal  epithelium  by 
wandering  tumor  cells.  Two  of  his  cases  resembled  Krukenberg's 
tumors  in  histology.  StickeP"  doubts  this  method  of  direct  in- 
vasion and  considers  metastases  to  occur  by  way  of  the  lymph- 
atics. Various  other  authors  have  advocated  the  latter  theory. 
(In  our  case,  although  the  luml^ar  and  peripancreatic  nodes  were 
slightly  enlarged,  there  was  no  further  evidence  of  tumor  infiltra- 
tion, and  one  of  the  pelvic  nodes  showed  on  section  no  e\idence 
of  tumor  growth).  Stauder^',  in  the  study  of  twenty  ovarian 
tumors,  found  three  tuuKjrs  similar  to  Krukenberg's ;  one  of 
these  cases  he  considers  to  be  a  mixed  tumor  with  areas  resem- 
bling carcinoma,  with  other  areas  resembling  sarcoma  and 
myxoma.  The  second  was  associated  with  carcinoma  of  the 
stomach,  and  he  considers  the  ovarian  tumor  to  be  secondary. 
He  does  not  state  whether  the  pyloric  tumor  showed  mucoid 
change  in  the  cells  or  not.  In  his  third  case  he  described  un- 
doubtedly a  sarcoma,  and  thinks  that  the  signet  cells  are  derived 
from  the  connecting  tissue  stroma  of  the  ovary,  and  agrees  with 
the  suggestion  of  Krukenberg  in  this  respect.  In  his  case,  how- 
ever, he  had  no  autopsy  and  so,  I  think,  one  can  place  very  little 
value  on  this  case.     Anann^-  reported  eighteen  secondary  ovarian 
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carcinomas,  four  n\  which  were  hke  Krukcnberg's.  Mere  and 
there  the  IniiU'r  ceUs  are  sinL;le,  lyint;-  in  a  connectixe  tissue 
slnmia;  in  dlher  places  the\  appear  in  cords.  This  is  indeed  very 
siniihir  to  our  case,  lie  su,i;j;ests  that  the  ovarian  connective 
tissue  underi^-oes  a  detinite  prohteration.  due  to  the  irritation  of 
the  tunior  cells.  lie  does  not  say  whether  such  a  proliferation 
occurred  in  the  primary  focus.  In  our  case  I  lind  that  it  does 
occur  in  the  .stomach  tumor. 

kosthorn'''  states  that  most  of  tliese  tumors  are  secondary, 
liut  he  is  con\inced  that  some  are  ])rimary.  He  reports  a  case  of 
librt)-.sarcoma  with  nodules  in  the  skin,  lymphnodes,  abdomen 
the  thorax,  with  his  lateral  o\arian  tumor.  1die  latter  on  section 
showed  a  structure  similar  to  Krukenl)erg's  tumor.  He  considers 
the  primai'N'  foctis  is  in  the  ovary  and  classes  the  tunior  as  a  true 
sarcoma  of  the  ovary,  with  mucoid  changes  in  the  cells.  Stern- 
berg-" reported  a  case  (as  an  endothelioma  of  tlie  l)one  marrow) 
in  which  the  hone  marrow  was  sliot  with  tumor  nodules.  The 
ovaries  were  sclerotic  and  without  tumor  infiltration.  The  cells 
i^iiowed  a  distinct  signet  ring  formation,  as  do  the  Krukenberg 
tumors. 

Rosthorn's  and  Sternberg's  cases  pro\'e  that  tumor  cells  of  a 
mesenchymal  origin  may  undergo  intra-cellular  mucoid  degenera- 
tion as  well  as  those  of  epithelial  origin.  These  statements  do 
not,  howex'cr.  help  us  to  decide  the  epithelial  origin  of  these 
tumors. 

C'onclu.sion  :  In  carefully  comparing  the  \arious  stages  of 
the  tumor  nodules  in  the  stomach  and  cer\ix  of  our  case,  it  is 
seen  that  the  central  portion  of  the  nodule  shows  the  same  struc- 
ture as  does  all  the  portions  of  the  right  o\ary.  The  peripherv 
of  the  nodules,  however,  is  slightly  different  :  in  the  central  portion 
we  have  various  transitions,  from  the  small  cells  with  eosinophilic 
protoplasm  up  to  the  large  signet  ring  cells  showing  marked 
mucoid  degeneration;  in  the  perii)hery  of  the  nodules  none  of  the 
cells  show  mucoid  degeneration  ;  they  occur  in  cords  rather  than 
singly,  as  in  the  central  portion  of  the  nodule;  their  nuclei  stain 
very  deeply  with  hematoxylin  and  they  ai)pear  to  be  actively 
proliferating. 
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From  this  it  would  appear  that  the  larger  the  tumor  nodule 
the  more  mucoid  degeneration  there  is,  and  the  central  or  older 
portion  shows  alone  this  change.  In  the  enlarged  and  completely 
involved  right  ovary  the  structure  is  the  same  throughout.  The 
increased  intercellular  connective  tissue  present  around  the  signet 
ring  cells.  I  would  suggest,  may  be  a  sort  of  pseudo-sarcomatous 
change  of  the  ovarian  stroma,  which  is  seen  only  in  the  older  parts 
of  the  nodules  and  else\vhere,  namely,  cervix,  etc.  This  inter- 
cellular fibril  formation  we  maintain  is  coincident  with  and  has 
definite  relation  to  the  onset  of  mucoid  change  in  the  tumor  or 
parenchymal  cell.  Although  no  direct  relation  of  the  tumor  cells 
to  the  stomach  mucosa  can  be  made  out,  I  consider,  for  the  rea- 
sons advanced  above,  that  we  ha\'e  a  primary  medullary  carcino- 
ma of  the  stomach  with  the  older  parts  of  tumor  showing  pseudo- 
sarcomatous  changes  and  mucoid  degeneration  of  the  cells,  and 
that  the  ovarian  tumor  is  secondary  to  the  gastric  carcinoma.  The 
term  Krukenberg  should  alone  be  applied  to  the  microscopic  ap- 
pearance of  a  tumor  and  should  not  be  used  to  designate  a  distinct 
type  of  primary  o\'arian  tumor. 
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Discussion. 

Dr.  1'".  C.  Wood  said  that  he  had  seen  four  or  five  oi  these 
Krukenberg  tumors  of  the  ovary,  all  with  characteristic  mor- 
phology, and  ill  all,  the  primary  tumor  was  in  the  stomach  or  gall- 
bladder. His  personal  belief  was  that  ovarian  tumors  of  this 
type  were  always  secondary,  arising  from  a  malignant  growth 
in  the  stomach,  gall-bladder,  or  intestine.  In  this  connection  it 
was  remarkable  how  frequently  there  was  ovarian  involvement 
in  carcinoma  of  other  organs.  It  w'as  not  at  all  an  uncommon 
occurrence  in  a  case  of  carcinoma  of  the  breast  to  find  the  ovary 
perfectly  normal  on  gross  inspection,  and  yet  on  making  serial 
sections  to  discover  nodules  of  undoubted  carcinoma  in  the  lymph 
spaces. 
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Dr.  MacCallum  thought  that  it  was  rather  absurd  to  name 
these  tumors  after  Krukenl^erg,  since  his  diagnosis  in  his  own 
case  was  obviously  wrong.  He  had  seen  several  such  tumors 
primary  in  the  stomach  with  widespread  metastases  which  were 
composed  of  loosely  arranged  cells,  each  one  containing  a  droplet 
of  a  colloid  substance. 


A  CASE  OF   OSTEITIS   DEFORAIAXS. 

V.   H.   NORRIE,   M.D..  AND  GUY  WALLACE,  M.D. 

The  case  of  Paget's  disease  is  one  from  Dr.  \'an  Home 
Norrie's  service  at  Belle\'ue  Hospital.  The  patient  was  admitted 
November  4th,  1911,  dying"  seventeen  days  later,  and  presented 
the  essential  manifestations  of  this  disease. 

The  clinical  history  is  very  meagre.  The  man  had  been  a 
heavy  drinker  and  smoker ;  ga\-e  a  history  of  chancre,  without 
secondaries ;  had  gonorrhea  four  times ;  was  a  veteran  of  the 
Civil  War,  and  during  the  past  twenty  years  had  occupied  a 
position  as  salesman ;  during  the  last  two  years  he  had  been  living 
on  his  pension.  The  patient  came  to  the  hospital  because  he  was 
becoming  weaker  and  was  unable  to  take  care  of  himself.  A 
diagnosis  of  Paget's  Disease  was  made  from  the  massive  head. 
There  was  but  a  slight  bowing  of  the  right  femur,  the  hands  and 
feet  being  normal.  There  was  an  indistinct  history  of  muscular 
rheumatism  during  the  previous  year.  The  patient  stated  that 
wlien  lift}"  years  of  age  he  wore  a  Xo.  7  hat,  and  that  practically 
ever}'  four  years  since  that  time  he  required  a  larger  one.  His 
picture  in  uniform,  taken  at  the  time  of  the  war,  shows  no  en- 
largement of  the  face  or  head.  This  cranial  enlargement,  apart 
from  the  sensation  of  weight,  caused  him  no  discomfort. 

The  chief  complaints  on  admission  were,  a  dull  aching  pain 
in  the  back,  weakness,  and  headache.  During  his  stay  in  the 
hospital  he  de\'eloped  tiaccid  paralysis  of  the  left  arm,  with  tiat- 
tening  of  the  left  side  of  the  face,  and  deviation  of  the  tongue  to 
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llie  left.  Tlic  r.'uHals  and  temporal  arteries  were  extremely 
prominent.  l)eini;  practically  converted  into  tortuous  pipe-stems. 
'J  he  W'assermann  reaction  was  nej^aliN'e.  Broncho  ])neumonia 
supervened  and,  after  ha\in_<4  l)ecn  in  coma  with  stertorous  respir- 
ation for  two  days,  lie  died. 

The  autopsy  was  ])erforme(l  I)\'  I  )r.  (  liarles  X^orris  the  fol- 
lowini^  (lay  and  the  anatomical  diai^nosis  was  as  follows: 

Cerebral  heuK  )rrhas4e. 

Facet's  disease. 

Chronic  and  acute  pacliymenin^ilis  lieniorrhagica  fibrinosa. 

Marked  pial  oedema. 

I'^.xtreme  arterio    sclerosis  of  cerel)ral  and  coronary  arteries. 

Chronic  emphysema  and  bronchitis. 

Lobulai"  ])neumonia. 

.Acute  localized  fibrino-purulcnt  plcuritis.  left. 

Acute  librinous  i)leurisy,  rii^ht. 

Slii^ht  chronic  interstitial  and  acute  parencln-matous  neph- 
ritis. 

Enlarged  pr(xstate. 

Hypertrophy  of  the  lingual  folHcles. 

Body  is  that  of  an  old  man  70  years  of  age,  5  feet  6  inches  in 
height.  There  is  considerable  emaciation  of  the  extremities  and 
trunk.  Thorax  is  moderately  long,  conformation  normal.  There 
is  slight  l)owing  of  the  legs.  The  knee  joints  are  of  normal  con- 
formation. The  feet,  toes,  hands  and  fingers  are  normal.  Breadth 
of  hand  8  cm.  The  wrist,  elbow,  shoulder  joints  and  vertebral 
column  are  normal.  Tliere  is  abundant  dark  hair  over  the  chest; 
the  jnibae  are  abundant,  masculine  in  type;  there  is  consideraljle 
perineal  hair;  small  amount  of  hair  o\-er  thighs,  axillarv  hair 
abundant.  The  hair  ])artly  gray,  is  abundant  on  the  sides  and 
scanty  over  the  top  of  the  head;  eyebrows  are  dark  and  moder- 
ately thick :  long  grayish  beard  and  moustache.  The  costal  car- 
tilages are  of  normal  breadth.  The  first  costal  cartilage  is  calci- 
fied, the  other  cartilage  being  slightly  greenish  yellow  on  section 
with  only  a  few  calcific  foci.  The  ribs  are  fragile.  Intercostal 
spaces,  ribs  and  cartilages  are  of  normal  breadth.     Marrow  of 
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the  ribs  is  abundant  and  dark  red  in  color.  The  ii\'er  extends 
al^out  a  hand's  breadth  below  the  costal  arch.  Diaphragm  is  at 
the  fourth  space  right  and  left. 

Head :  Head  is  ver}-  large  and  hea\"y,  the  face  being  normal 
in  size.  The  temporal  ridges  are  large  and  prominent ;  the  tem- 
jjoral  muscle  is  broad  but  thin.  Tissues  of  the  scalp  are  thin,  as 
if  stretched.  The  scalp  peels  readily.  The  pericranium  strips 
readily.  The  external  surface  of  the  bone  is  everywhere  slightly 
roughened,  hyperaemic  and  irregular.  The  parietal  foramina  are 
very  large  and  deep;  similar  accessory  foramina  are  present.  The 
surface  is  irregularly  mottled  with  pale  yellowish  areas  and  red- 
dish areas  (jf  hyperaemia.  The  sutures  are  everywhere  obliter- 
ated. Conformation  of  the  caharium  is  somewhat  irregular,  but 
the  svmmetry  of  the  skull,  as  a  whole,  is  maintained.  The  increase 
in  size  of  the  skull  is  syiumetrical.  the  calvarium  being  greatly 
thickened.  The  dimensions  of  the  skull  following  removal  of 
the  scalp,  were  as  follows : 

Greatest    circumference 65.5  cm. 

diam.    ant.    post 23 

Bi-parietal     iS 

Bi-malar    i3-3     " 

Naso-mental     14— 

Mento-coronal   ( length  from  the  chin  to  the  top 

of    skull) 26.5 

Occipito- frontal     22 

From  zygoma  to  top  of  calvarium 12.7 

Length  of  the  nose 6.5 

Distance  from  angle  of  jaw  to  symphysis  menti.   6 
Anterior  fossa,  greatest  breadth    (internally )...  10.5 

Anterior    fossa,    ant. -post 6.3 

Middle    fossa,    breadth 14.8 

.    ant. -post     5       "   . 

Breadth   of  occipital   fossa 12.5 

The  forehead  is  massive.     The  wings  of  the  sphenoid  are 

not  thickened.     The  infundibulum  of  the  pituitary  is  long  and 

reddish  in  color.     The  Foramen  Magnum  is  funnel-shaped,  2  cm. 

in  breadth.     The  Clivus  Blumenbachii  is  approximately  5.6  cm. 

in   length    4.4   cm.    in   breadth.      The    pituitary   gland    measures 

iS  cm.   bv    12   mm.   b\-   3   uim.      Its   right   lol^e   is   hemorrhagic, 

1  he  gland  is  pale  yellowish  in  color  and  rath.er  firm. 
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The  middle  ears  are  normal.  The  sphenoidal  sinuses  are 
large.  The  mucous  nieml)rane  is  normal.  The  dura  is  adherent, 
especially  on  the  right  side,  where  it  tears  on  stripping.  It  is 
exervwhere  thickened  and  the  inner  surface  shows  an  extensive 
hemorrhagic  memljrane  formation  oxer  the  cerebral  con\-exities. 
I'he  pia  is  niarkedlx-  oedematous  and  the  Pachionian  granulations 
are  not  prominent.  A  number  of  small  opaque  foci,  the  largest  2 
to  3  mm.  in  diameter,  are  found  in  the  pia  oxer  the  vortex,  near 
the  longitudinal  fissure.  There  is  a  considerable  amount  of 
Mood  stained  fluid  at  the  base.  The  brain,  after  the  ventricles 
were  opened,  weighs  1440  gm.  On  the  superior  surface  of  the 
cerebellum  there  is  fresh,  reddish  blood  clot,  and  there  is  a  con- 
siderable hemorrhagic  infiltration  in  the  i)ial  meshes  along  the 
posterior  border  of  the  right  lobe  of  the  cerebellum.  The  verte- 
brals  are  markedly  sclerotic.  The  basilar  artery  is  very  large, 
extremely  sclerotic,  witli  intense  }"ellowish  patches.  The  arteries 
of  the  Circle  of  Willis  and  the  cerebral  arteries  are  markedly 
sclerotic.  The  smaller  vessels  show  extensive  nodular  sclerosis, 
1  he  left  lateral  ventricle  is  filled  with  blood  stained  fluid.  The 
right  lateral  xentricle  containing  reddish  blood  clot.  There  is  an 
extensive  hemorrhagic  softening  and  infiltration  involving  the 
posterior  and  superior  half  of  the  lenticular  nucleus,  which  ex- 
tends into  the  optic  thalamus  and  the  adjacent  xvall  of  the  third 
ventricle.  The  velum  interpositum  is  infiltrated  with  blood  and 
does  not  appear  to  be  thickened.  Otherxvise  the  cross  sections 
of  the  brain  reveal  no  gross  lesions. 

Tlie  pineal  gland  measures  7  to  8  mm.  laterally  by  5.6  ant. 
post.  The  sella  turcica  is  2H  mm.  in  l)readth  l)y  18  mm.  ant.  post. 
'J  he  clinoid  precesses  are  enlarged.  The  calxarium  is  soft,  saw- 
ing through  readily.  The  thickness  of  the  occipital  bone  is  2  cm., 
that  of  the  frontal  bone  1.5  cul  The  diploe  are  noticeable  only 
in  the  occipital  bone. 

Luiu/s:  The  i)leural  cavities  are  free  from  fluid  or  adhesions 
with  the  exception  that  the  left  apex  is  slightly  adherent.  The 
pleurae  of  both  lungs  feel  sticky.  The  right  lung  is  slightly 
emphysematous,    the   surface    being   roughened    and    irregularly 
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nottled.  An  extra  fissure.  2"  in  length  l3y  i"  in  depth,  is  present 
in  the  lower  lobe.  The  larger  and  smaller  bronchi  contain  mtico- 
piiriilent  exudate  and  the  niucons  membrane  is  markedly  con- 
gested. Section  shows  an  extensive  loljular  pneumonia  invol\-ing 
idl  lobes  and  more  marked  posteriorly.  The  left  king  is  rather 
voluminous:  it  does  not  feel  heavy;  is  well  aerated;  the  surface 
is  smooth  and  on  section  shows  nothing  abnormal,  with  the  ex- 
ception of  slight  congestion.  The  puhnimary  vessels  are  normal 
except  for  a  few  areas  of  intimal  thickening.  Bronchial  lymph- 
nodes  are  small  and  anthracotic.  There  is  no  evidence  of  a 
tuberculous  process  either  in  the  lungs  or  in  the  lymphnodes. 

Heart:  The  pericardium  is  normal  and  contains  a  small 
amount  of  clear  fluid.  The  heart  is  normal  in  size,  the  apex 
being  formed  by  the  left  ventricle.  The  vessels  are  slightly  tor- 
tuous and  show  a  few  areas  of  nodular  sclerosis.  The  right 
auricle  is  normal.  Fossa  ovalis  is  normal  in  size.  The  foramen 
ovale  is  patent.  Endocardium  is  slightly  opaque.  Tricuspid 
valve  measures  13  cm.  and  is  normal.  There  is  no  hypertrophy 
or  dilatation  on  the  right  ventricle.  The  mitral  ring  shows  a 
slight  narrowing",  the  aortic  segment  being  contracted  and  calci- 
fied at  its  base.  The  wall  of  the  left  ventricle  measures  2^  mm. 
in  thickness :  the  musculature  is  pale  brownish  red  in  color  and 
on  section  shows  numerous  small  areas  of  fibrosis.  The  aortic 
cusps  are  slightly  thickened  and  calcified  at  the  line  of  their  at- 
tachment ;  the  line  of  closure  is.  however,  normal.  The  portion 
of  the  aorta  below  the  first  part  of  the  arch  is  the  seat  of  a  slight 
patchy  sclerosis.  The  arch,  thoracic  and  upper  part  of  the  ab- 
dominal aorta  being  normal.  The  branches  of  the  abdominal 
aorta  are  only  slightly  sclerotic.  The  lower  half  of  the  abdom- 
mal  aorta  and  the  iliacs  are  somewhat  broad  but  show  only  a 
slight  sclerosis. 

Spleen:  Is  small,  rather  firm,  weighs  100  gm.  and  measures 
10^  X  4V2  X  4  cm.  On  section  it  is  congested  and  shows  a 
slight  increase  in  interstitial  tissue. 

Pauereas:   Is  about  normal  in  size;  lobulations  are  normal. 

Lk-er:   Weighs  about  1600  gm.     The  serosa  is  normal  and 
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[lalc  l)n>\\nish  in  cdIoi".  The  surface  is  sniootli  and  on  section 
liie  lobulations  are  indistinct,  otherwise  normal. 

Gall  Hhiihlrr:  Is  ioni^'  and  contains  numerous  facetted  stones, 
tiiere  is  a  \ery  lars^e  number  i)resent.  Common  bile  duct  normal. 
Patency  was  not  tested. 

Adrenals:  Left  adrenal  measures  5]/  cm.  in  length  by  2^ 
cm.  in  breadth.  The  rii^ht  adrenal  measures  6  x  4  cm.  The 
organs  are  somewhat  hrm.  The  C(jrte.x  is  i)ale  yellowish  in  color 
r^nd  measures  2  to  3  muL  in  breadth.  The  medulla  is  dark  red 
in  color  and  shows  a  few  i)atches  of  glistening  tissue. 

Kidticys:  The  right  kidney  1 20  gm..  left  160  gm.  They 
are  somewhat  hrm.  ajjparently  normal  in  size.  The  capsules  are 
ad.herent  in  a  few  places.  The  surface  is  slightly  granular.  Signs 
of  fetal  lobulations  persist.  There  are  a  few  superficial  scars  on 
surface.  The  cortex  is  thickened  and  ])ale,  the  markings  are 
distinct.  The  peh'es.  ureters  and  urinar\-  bkaddei  are  normal. 
The  prostrate  is  large;  otherwise  normal.  The  testicles  and 
C]ji(li(l\'ines  are  normal  in  sixe  and  ajjpearance ;  there  is  a  small 
hydrocele    on  left  side. 

Oesophagus :  Shows  a  few  distended  \eins  in  its  upper  half; 
otherwise  normal. 

Sloniach:  The  mucous  membrane  is  congested.  There  is  a 
small,  whitish  area  situated  beneath  the  cardia  of  the  mucous 
membrane  (  Lymphangioma  ). 

Ifitcstiiics:  Small  and  large  intestines  contain  a  small  amount 
of  gas  and  hard  fecal  material.  Appendi.x  is  normal.  In  the 
coecuni  there  is  a  small,  reddish  focus,  3  x  4  mm.,  which  is  freely 
moveable.  There  are  several  pale  yellowish  areas  in  the  wall  of 
the  jejunum  (  Lymphangiomata  ).  Tlie  mesentery  is  somewhat 
fatty.     The  lymph  nodes  are  abundant  but  small. 

On/aiis  of  Throat  and  Neck:  The  tongue  is  apparently 
normal  in  size.  The  lingual  follicles  are  increased  in  size  and 
number.  There  are  a  number  of  pale,  elevated  areas  at  the  back 
c'.nd  sides  of  the  tongue,  which  on  section  show  a  milky  fluid. 
'Jhe  pharynx  and  larnyx  are  normal.  The  tonsils  are  enlarged, 
the  right  showing  a  number  of  depressions  tilled  with  exudate. 


OSTEITIS    DEFORMANS.  75 

The  thyroid  gland  is  somewhat  symmetricany  enlarged  and  pale 
reddish  on  section.  The  organ  was  not  weighed.  The  parathy- 
roid glands  were  removed. 

The  following  measurements  were  made  of  the  pelvis: 

Intercristal     2J      cm. 

Interspinous    23.2   .  " 

Internal    conj  ugate 1 1 .2 

From  the  greater  trochanter  to  plane  of  surface  of  foot. 34. 5" 

"       ant.  sup.  spine  to  plane  of  surface  of  foot 37-4" 

Ant.  sup.  spine  to  bottom  of  external  condyle  of  fennn-.ig" 

The  right  knee  joint  is  normal  as  to  its  articular  surface 
and  mucous  membrane.  The  right  femur  is  bowed.  It  is  broad 
in  its  lower  half  and  measures  18  cm.  immediately  above  the 
condyles.  On  section  the  cortex  measures  i  cm.  in  diameter. 
The  diameter  of  the  bone  is  3.1  cm.  The  cortex  of  the  left  femur 
measures  6  mm.  The  diameter  of  the  whole  bone  is  3.1  cm., 
right  and  left  being  of  the  same  diameter.  At  a  place  above 
the  middle  of  the  right  tibia,  the  thickness  of  the  cortex  is  i  cm. 
The  bone  is  \er\  firm,  almost  ebon}--like.  \>rtel)rae  and  marrow 
everywhere  normal. 

Ribs:.  The  marrow  is  red  in  color  and  normal  in  amount. 

One  of  the  earliest  terms  used  in  referring  to  diseases  of 
bones  is  rickets.  This  term  was  u.sed  to  include  all  diseases  in 
\\hich  extensi\e  bone  changes  occtirred.  Since  then,  groups  of 
cases  have  been  separated,  such  as  Infantile  Rickets.  Achondro- 
plasia, etc.  The  term  Osteitis  Deformans  has  long  been  used  in 
connection  with  various  diseases,  which  resulted  in  deformity  of 
the  affected  bones.  This  term  included  C(jnstitutional  diseases, 
fractures,  and  ccjugenital  deformities.  The  term  was  first  used  by 
Czerny  in  1873  to  describe  a  case  of  spontaneous  curvature  of 
the  lower  limbs.  (This  was  in  all  probability  a  case  of  Osteo- 
malacia. ) 

Sir  James  Paget  who.  in  1876.  made  use  of  the  ternt  Osteitis 
Deformans,  in  describing  the  condition  which  now  bears  his 
name,  remarks  in  his  original  article  :  "Holding  then  the  disease 
to  be  an  infiammation  of  the  bone.  I  would  suggest  that,  for  brief 
reference  and    for  the  present,   it   may  Ije  called  after  its  most 
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^irikiiij;  cliaraclcr.  osteitis  (lefuniians.  A  better  name  may  be 
{;ivcn  when  more  is  known  of  it." 

Since  tliat  time  various  names  ha\e  been  applied  to  con- 
ditions apparently  analot^'ous  to  that  described  by  Paget.  To 
I'aget's'  original  description,  which  appeared  in  the  Medico- 
Chirurgical  transactions.  1876.  little  of  note  has  been  added. 
As  he  described  it,  the  disease  begins  in  middle  life  or  later,  pro- 
gressing slowly  during  a  period  of  many  years,  and  causing  no 
disturbances  other  than  those  due  to  mechanical  changes  in  the 
diseased  bones,  those  most  often  inxohed  being  the  long  bones 
of  the  lower  extremitiy,  the  cranium,  spine  and  clavicles.  These 
enlarge  and  soften,  and,  owing  to  the  pressure  of  the  body  and 
muscular  traction,  become  cur\ed  and  misshapen  so  that  the 
statue  steadily  decreases.  In  a  later  communication,  he  states  that 
there  is  not  any  clear  evidence  of  general  disturbance  of  health. 
In  all  cases,  death  has  ensued  through  some  coincident,  not  evi- 
dently associating  disease,  which  has  been  aggravated  by  the 
condition  of  the  bones,  only  in  so  far  as  they  may  have  diminished 
the  range  of  breathing  and  the  general  muscular  activity.  Paget 
correctly  interpreted  the  condition  as  being  a  chronic  inflamma- 
tory process. 

Considered  as  a  rather  rare  condition,  Clopton,  in  1906, 
collected  seventy-five  cases  from  the  literature.  Higbee^  and 
Ellis,  in  recording  a  case  in  the  Journal  of  Medical  Research, 
191 1,  state  that  the  number  has  been  increased  to  158  cases,  ^^ 
of  which  were  noted  in  this  country.  The  relative  increase  dur- 
ing the  past  few  years  points  to  one  of  two  things — that  the 
disease  is  becoming  more  pre\alent  or  is  more  often  recognized 
as  such. 

Numerous  names  have  been  applied  to  this  condition,  which 
illustrates  tiie  views  of  ditTerent  authors,  according  to  their  in- 
terpretation of  the  process: 

Osteitis  deformans  (Paget). 

Pseudo-rachitis  .senilis. 

Osteo-malacia  chronica  deformans  hypertrophica. 

Osteite  ossifiante  diffuse  (  Lancereaux  ). 
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Osteolysis  (Lobstein). 

Hypertrophic  spongieuse  des  os. 

Craniosclerose. 

Hyperostose  generalisee. 

Osteite  condensante. 

Osteomalacic  hypertrophique  benigne   (\'inccnt). 

Pseudorachitismc  senile. 

Osteoniyelite  tibreuse. 

Sclerose  osseiise  h}-pcrtrophi(|ne. 

In  reference  to  the  etiology,  little  is  known.  In  spite  of  the 
many  theories  that  have  been  advanced,  there  is  no  generally 
accepted  etiological  factor.  The  most  imj^ortant  are  of  interest, 
in  that  they  tend  to  show  the  wide  (li\-crgencc  of  opinion. 

Lesions  oi  the  nervous  system,  hereditary  lues,  arterio- 
sclerosis, metabolic  changes,  and  disturbances  in  secretion,  par- 
ticularly of  the  thyroparathyroid  grou]),  testicular,  and  supra- 
renal glands,  ha\"e  all  been  suggested  as  etiological  factors. 

Prince"'  suggests,  that  it  is  not  inconceivable  that  as  degener- 
ation of  the  anterior  cornua  may  cause  myopathies  without  other 
symptoms;  so  lesions  of  other  special  cell  groups  may  cause 
osteopathies  without  (jther  spinal  symptoms.  Curcio'  also  sug- 
gests the  possibility  of  a  special  trophic  center  in  the  gray  matter 
of  the  spinal  cord  because  the  manifestations  of  the  disease  are 
usually  symmetrical. 

Syphilis:  Some  observers,  particularly,  Lannelongue",  re- 
gard the  disease  as  a  manifestation  of  congenital  syphilis  or  a 
paraluetic  condition,  asserting  that  improvement  has  been  noticed 
following  the  administration  of  mixed  treatment.  Fournier^ 
agrees  with  Lannelongue  and  mentions  the  case  of  two  brothers, 
one  of  whom  presented  a  typical  clinical  picture  of  Paget's  dis- 
ease, the  other  showing  marked  evidence  of  congenital  syphilis. 
He  later  speaks  of  the  disease  as  a  paraluetic  condition,  to  be 
classed  with  tabes  dorsalis,  general  paresis,  etc.  Von  Reckling- 
hausen* considers  that  the  disease  is  not  specific.  Robin^  en- 
deavored to  differentiate  Paget's  from  the  luetic  osteitis  by  com- 
parison of  the  chemical  composition  of  tlie  bones,  but  his  results. 
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arc  of  link'  xaluc  at  prcsL-iit.  as  (»nl\'  one  case  was  analyzed. 
W'chcr'"  says  thai  the  osteitis  deformans  of  congenital  syphilis 
and  Facet's  may  he  differentiated  as  follows:  i.  The  youthful 
age  of  the  jnitient  in  cases  of  congenital  syphilis;  2.  The  relative 
absence  of  pain,  which  is  almost  constant  in  Paget's;  3.  The 
favorable  results  obtained  in  syphilitic  cases  with  proper  treat- 
ment; 4.  In  syi^hilitic  cases  the  tibiae  are  most  sexerely  affected, 
in  Paget's  disease  the  femora;  5.  The  presence  of  irregular 
bosses  in  congenital  s\pliilis;  6.  There  is  no  exidence  of  any 
tendency  for  malignant  tumors  to  supervene  in  the  bones  of 
syphilitic  cases,  as  there  is  in  Paget's. 

Heredity:  Several  instances  are  recorded  in  whicii  mem- 
bers of  the  same  family  have  been  afflicted  with  this  disease. 
Chauffard*'  mentions  mother  and  daughter;  Smith^",  a  father 
and  son ;  Berger*^,  a  mother  and  son.  Paget,  however,  in  re- 
viewing 2j  cases,  remarked  on  the  entire  absence  of  any  such 
liistorv. 

Occupation ;  Oettinger"  and  Agasse  Lafont  noted  that 
several  cases  had  occurred  among  those  whose  occupation,  such 
as  bleachers,  tanners  and  hatters,  subjected  them  to  the  action 
of  certain  acids.  They  considered  it  possible  that  the  chemicals 
may  have  some  action  on  the  osseous  structure. 

Artcrio-Sclcrosis:  This  condition  is  present  so  frequently 
that  it  may  be  considered  almost  constant.  Xot  a  few,  partic- 
ularly Beclere^'',  have  considered  that  the  interference  with 
liutrition.  resultant  upon  the  sclerosis  of  the  nutrient  arteries  of 
the  bones  affected,  may  have  S(^me  etiological  bearing. 

Heitz'"  and  Hudelo  speak  of  a  woman  75  years  of  age.  in 
which  the  skull  was  unchanged  but  whose  femora  and  other  bones 
presented  lesions  of  Paget's  disease.  Arterio-sclerosis  was  not 
uniform.  In  this  instance  the  arteries  of  the  brain,  skull  and 
neck  were  normal,  while  those  of  the  remaining  viscera  showed 
marked  sclerosis,  e\en  to  obliteration. 

Interference  with  the  function  of  the  glands,  and  disturb- 
ance in  the  internal  secretions  has  been  considered.  Our  case  is 
interesting  in  the  entire  absence  of  any  change  in  the  glands  of 
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internal  secretion,  so  far  as  determined.  The  lesions  of  the 
nervous  system  described  in  cases  of  Paget 's  disease  should  be 
accepted  with  considerable  reserve.  We  believe  this  because  of 
the  pronounced  arterio-sclerosis  almost  constantly  associated 
v.ith  the  disease,  and  because  of  the  senile  changes  so  frequent 
in  brain  and  spinal  cord,  in  old  age.  On  account  of  the  frequent 
association  of  arterio-sclerosis  with  the  disease,  it  seems  reason- 
able to  suppose  that  it  may  act  as  a  causatix'e  factor. 

It  is  of  interest  to  note  that  ]\Iax  Koch^'.  before  the  German 
Pathological  Society,  demonstrated  a  case  of  Leontiasis  ossium, 
and  showed  that  the  microscopical  picture  was  similar  to  that 
occurring  in  Paget 's  disease.  He  therefore  considers  them 
identical. 

We  are  unable  to  explain  in  detail  how  the  vascular  changes 
could  so  markedly  alter  the  osseous  tissues.  That  the  process  is 
evidently  not  always  a  generalized  one  leads  us  to  suppose,  that 
n'jore  consideration  should  be  given  to  local  disturl)ances,  than 
to  a  general  disturbance  involving  the  osseous  system  as  a  whole. 
Perhaps,  as  Higbee  and  Ellis  state,  accurate  studies  of  the 
metabolism  offer  the  most  hopeful  means  of  arri\-ing  at  the 
proper  solution  of  this  question.  Although  we  favor  the  idea 
that  it  is  a  local  condition  and  not  a  systematic  one,  we  realize 
that  there  must  be  some  other  causative  factor  present,  for  the 
reason  that  so  many  cases  of  marked  cerel)ral  arterio-sclerosis 
show  no  changes  in  the  osseous  system. 

Alicroscopic  examination  of  sections  from  our  case  show 
as  follows : 

Occiput;  Section  taken  from  the  occiput — the  outer  table 
is  formed  of  a  thin  layer  of  dense  bone ;  there  is  little  differentia- 
tion in  structure  of  the  bone.  The  inner  table  is  very  thin ;  the 
marrow  spaces  are  large  and  everywhere  filled  with  connective 
tissue  composed  of  a  homogeneous  stroma  and  connecti\-e  tissue 
cells  with  small  spindle-shaped  nuclei.  The  vessels  are  large ; 
there  is  no  proliferation  of  their  endothelial  cells.  In  places  the 
connecti\e  tissue  is  more  fibrous  in  character;  the  osseous 
trabeculae  are  large :  there  is  well  developed  concentric  lamellar 
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foniialioii ;  ilic  l)nnc  cells  aic  small;  there  are  few  Howships 
lacunae  and  only  in  places  are  there  osteoblasts.  1\)  be  brief,  the 
jirocess  may  be  described  as  rm  osteitis  or  osteomyelitis  fibrosa; 
the  trabeculae  are  lari^e.  well  connected  with  each  other,  and 
there  is  e\er\  where  exidence  of  a  formative  osteitis.  The  bone 
was  extremely  dirficult  to  decalcify,  and  there  is  e\ery  evidence 
that  there  was  no  marked  halisteresis. 

Tibia:  Section  taken  from  the  cortex  oi  the  tibia,  which 
was  thickened  as  above  mentioned,  shows  very  dense  bone. 

RiijJil  Tcmur:  The  cortex  is  formed  of  rather  dense  bone 
with  lari^e  va.scular  marrow  spaces,  showing  an  osteogenic  con- 
nective tissue  very  similar  to  that  found  in  the  occiput.  Only  a 
few  giant  cells  are  seen.  The  periosteum  is  thickened  and 
fibrous;  the  inner  layer  is  cellular. 

Left  J'cnuir:  The  section  taken  at  a  level  corresponding  to 
that  of  the  right  femur  is  normal. 

I'crtcbrac :  Shows  normal  lymphatic  marrow,  in  places 
quite  fatty. 

Ribs:  The  marrow  sjjaces  are  very  wide ;  trabeculae  long 
and  narrow. 

Clavicle:     Shows  no  noteworthy  changes. 

The  gross  lesions  and  the  microscopic  sections  indicate  that 

there  has  been  an  extensive  formative  osteitis  of  the  calvarium, 

corresponding  to  what  Von  Recklinghausen  has  described  as  an 

osteitis  fibrosa. 
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DEAIOXSTRATIOX  OF  THE  LESIONS  PRODUCED  IN 

THE  APPENDIX  BY  ONYURIS  AND  TRICHOC- 

EPHALUS. 

KUSSEL  I.    CECIL,    M.D. 

Dr.  Cecil  presented  a  series  of  lantern  slides  showing-  \arions 
I'hases  of  the  invasion  of  the  appendix  by  oxyuris  vermiciilaris 
and  trichocephakis  (hspar.  He  divided  the  cases  into  four  groups 
as  follows : 

1.  Those  cases  in  which  the  a])pendix  was  the  seat  of 
catarrhal  intlamiuation,  but  in  \\hich  the  worms  had  apparently 
remained  inactive  in  the  lumen  of  the  ap]5endix. 

2.  "Jdie  cases  in  which  the  parasites  had  ])unctured  or  in- 
vaded the  mucous  meml)rane. 

3.  1  he  cases  in  which  the  oxyuris  had  not  only  punctured 
Ihe  mucosa,  but  had  produced  more  or  less  extensi\'e  ulceration 
of  it. 

4.  The  cases  in  which  the  appendix  was  gangrenous.  In 
these  no  characteristic  parasitic  lesions  could  Ije  demonstrated. 

Dr.  Cecil  also  demonstrated  some  healing  oxyiu'is  lesions — 
one  of  them  consisting"  of  a  hyaline  parasite  completely  encap- 
sulated by  fibrous  tissue. 

The  trichocephakis  lesions  were  shown  to  differ  slightly 
from  the  oxyuris  lesions.  In  the  former  the  parasite  tunnels 
along  immediately  beneath  the  epithelium,  while  in  the  latter 
the  worm  usually  l^urrows  into  a  lymph  follicle. 

In  conclusion,  Dr.  Cecil  said  that  in  his  series  of  129  cases 
of  appendicitis  in  children,  15%  of  them  had  been  found  to  be 
associated  with  parasites,  and  that  of  these  70%  showed  specific 
parasitic  lesions. 


A  CASl*:  ()!•   DISSI-XTIXG  AXEUKIS.\[   AXD  AORTITIS 

DISSKCAXS. 

].  (;.\ui).\i:i<  HOPKINS,  m.d. 

The  si)ecimen  was  obtained  at  autopsy  on  the  body  of  a 
v/onian.  fifty- four  years  of  age.  The  chnical  history  was  of  Httle 
i-:terest.  'J'he  patient  was  admitted  to  the  hospital  with  bi'oncho- 
piieunionia.  which  followed  a  favorable  course.  Death  was  due 
to  rupture  of  an  aneurism  into  the  left  pleural  cavity.  At  au- 
topsy the  hemorrhage  was  found  to  come  from  a  large  false 
aneurism  lying  between  the  pleura  and  the  diaphragm.  This 
opened  into  the  aorta  by  a  large  gap  measuring  5  cm.  vertically 
bv  I  cm.  antero-posteriorly.  The  aneurismal  sac  extended  1 1 
cm.  from  the  aorta  nearly  to  the  lateral  chest  wall.  The  rem- 
nants of  the  arterial  sac  were  found  in  the  wall  near  the  aorta, 
but  elsewhere  the  sac  was  lined  with  hbrous  tissue  and  nearly 
filled  with  dense  lamellated  thrombus.  There  was  also  a  fusi- 
form dilatation  of  the  ascending  portion  of  the  aortic  arch. 

The  lesion  of  chief  interest,  howe\er,  was  a  dissecting  aneur- 
ism which  lay  in  the  left  wall  of  the  thoracic  aorta.  It  was  13 
cm.  in  length  and  2  cm.  in  diameter.  It  communicated  with  the 
lumen  of  the  aorta  by  a  small  opening,  1 1  cm.  below  the  left 
Siibclavian.  This  opening  just  admitted  a  probe.  The  sac  ex- 
tended about  2  cm.  above  this  point,  ending  blindly,  and  at  an 
c(jual  distance  below  was  bifurcated,  one  neck  communicating 
with  the  neck  of  the  false  aneurism  previously  mentioned.  The 
other  branch  ended  blindly  about  the  level  of  the  celiac  axis. 
This  branch  was  filled  with  a  laminated  thrombus.  The  wall 
of  the  dissecting  aneurism  was  thick  and  nodular,  in  places 
reaching  a  thickness  of  1.4  cm.  The  tissue  was  firm  and  fibrous, 
the  lining  for  the  most  part  smooth,  but  showing  some  areas  of 
atheroma  and  calcification.  The  aorta  showed  extreme  sclerosis. 
There  were  deep  ulcerations  of  the  intima  separated  by  calcareous 
plaques  with  sharp  edges.  These  changes  were  most  marked 
in  the  abdominal  aorta,  but  involved  the  entire  vessel.  The 
vessel  wall  w^as  stiff  and  on  section  clefts  were  found  in  the  sub- 


DISSECTING    ANEURISM    AND    AORTITIS    DISSECANS.         83 

Stance.  These  were  apparently  preformed,  though  it  is  possible 
they  resulted  from  trauma  in  section.  If  they  were  artifacts 
the  tendency  to  form  such  clefts  under  slight  stress  was  very 
marked.     The  other  organs  showed  nothing  of  note. 

Sections  through  the  dissecting  aneurism  showed  that  it 
lay  in  the  media  of  aorta  inside  the  external  elastic  lamella.  The 
elastic  fibers  of  the  media  were  fragmented  and  partly  replaced 
by  hyalin  connective  tissue  infiltrated  with  round  cells.  The 
adventitia  was  very  thick.  The  walls  of  the  vasae  vasorum  were 
thickened  by  fibrous  tissue  and  the  endothelial  cells  were  swollen. 
Some  of  the  veins  were  entirely  occluded  by  masses  of  leucocytes. 
Ihe  vessels  were  surrounded  by  collections  of  plasma  cells  and 
lymphocytes.  Foci  of  these  round  cells  were  found  elsewhere 
in  the  adventitia,  but  none  of  them  contained  giant  cells  or  showed 
central  necrosis.  Spirochaetae  could  not  be  demonstrated  in 
them  by  the  Levaditi  method.  The  picture  was  extremely  sug- 
gestive of  a  gummatous  process,  but  did  not  warrant  an  absolute 
diagnosis  of  syphilis.  The  intima  of  the  aorta  was  thickened  by 
atheromatous  masses.  Sections  also  showed  areas  of  calcifica- 
tion in  the  intima.  The  inner  wall  of  the  dissecting  aneurism 
showed  similar  atheromatous  changes.  The  lumen  was  lined  in 
part  with  a  layer  of  flat  cells  resembling  endothelium.  Similar 
lesions  were  found  in  the  abdominal  aorta.  The  clefts  in  the  wall 
found  on  cutting  the  \essels  seemed  to  lie  in  the  media  inside 
the  elastica  externa,  a  position  corresponding  to  that  of  the  dis- 
secting aneurism.  The  clefts  were  traversed  diagonally  by 
strands  of  unruptured  fibers.  Smaller  clefts  were  found  else- 
where in  the  media. 

Changes  of  this  type  have  been  described  from  time  to  time 
in  cases  of  dissecting  aneurism,  and  Rokitansky  (Lclirh.  d.  path. 
Anatomic,  3d  ed.  II.,  p.  344)  spoke  of  the  possibility  of  their 
being  the  underlying  cause  of  this  peculiar  lesion.  He  suggested 
two  possible  explanations  of  the  lesion :  first,  that  the  freeing  o\ 
the  adventitia  was  primary,  and  the  rupture  of  the  media  an(> 
intima  secondary,  due  to  loss  of  the  support  normally  given  by 
the  adventitia;  second,  that  the  rupture  might  be  primary  and 
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llie  freeing;-  of  the  advenlilia  sccondaiv,  if  llic  disease  inii)aired 
tlie  elasticity  of  the  media  more  than  thai  of  the  ad\enlitia. 

P,al)es  and  Miroiiescii  (Bcil.  d.  alh/.  I'alh.  u.  (^atli.  Anatomic, 
luio,  xlviii.  22\  )  have  descri1)ed  a  case  of  chssecting-  aneurism 
in  which  they  found  that  the  whole  aorta  had  a  tendency  to  split 
easily  when  cut,  or  contained  preformed  clefts  in  the  wall.  On 
section  they  found  areas  of  liyaline  (lei;enerati<,)n  in  the  intinia 
i\\\i\  nic(ha  and  foci  of  round  cell  inhltration.  They  regarded 
liiis  condition  of  the  vessel,  which  they  descrihed  as  aortitis 
dissecans,  to  he  the  underlving  cause  of  the  dissecting  aneurism. 


A  LASh:  UF  U\AR1AX  PREGXAXCV  AXl)  UXI-:  OF 
TUBO-OVARIAX  PREGXAXCY. 

j.   (iAKDXKR    IIOI'KIXS,    .M.D. 

The  specimen  was  obtained  at  oi)eration  on  a  patient  of  Dr. 
K.  13.  Cragin's  at  the  Sloane  Hospital  for  Women.  The  patient 
was  a  married  woman,  tliirty-nine  \ears  of  age.  who  had  h\e 
children,  the  youngest  being  three  years  of  age,  and  two  mis- 
carriages, the  last  two  years  before  operation.  The  last  men- 
struation occurred  two  months  l)efore  operation.  Without  pro- 
dromal symptoms  she  was  seized  with  sharp  cramp-like  pains  in 
the  lower  portion  of  the  abdomen,  which  lessened  somewhat  in 
intensity  but  continued  until  operation  three  days  later.  She 
had  no  bleeding  and  practicall\-  no  other  sxniptoms  :  her  tempera- 
tnre  was  normal.  Physical  examination  was  negative  except  for 
tenderness,  most  marked  on  the  left  side.  At  operation  two 
tiunor  masses  were  seen  in  tlie  region  of  the  left  broad  ligament, 
'i  he  tube  on  this  side  was  normal ;  anterior  to  it  was  a  thin-walled 
cyst,  evidently  parovarian,  and  posteriorly  in  the  region  of  the 
ovary,  a  deep  red  mass  adherent  to  the  posterior  wall  of  the 
Cul  de  Sac.  which  ruptured  on  remo\al,  freeing"  a  considerable 
mass  of  blood  clot.  The  right  ovary  contained  a  few  small  cysts. 
The  pelvic  viscera  were  otherwise  normal. 
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The  specimen  consisted  of  the  left  tn1)e  and  the  two  cystic 
masses  mentioned  a1)ove. 

The  tube  was  6  cm.  long,  i  cm.  diameter  at  the  ampnlla, 
Aery  slightly  convolnted,  and  not  appreciabl}-  thickened.  The 
fimbriated  extremity  was  free  and  the  fimbriae  extended  down 
a  short  distance  over  the  surface  of  the  paro\arian  cyst.  The 
tube  was  not  adherent  to  the  o\'ary. 

The  paro\'arian  cyst  measured  6.5  x  4.5  x  5  cm.  The  wall 
was  less  than  half  a  millimeter  in  thickness,  and  smooth,  and 
showed  two  o\erl}ing  systems  of  blood  vessels.  It  was  filled 
"with  clear  fluid. 

The  o\'arian  sac  was  widely  open  when  receixed.  The  blood 
clot  which  was  found  in  it  measured  6  x  5  x  3  cm.  and  was  firm  in 
consistence.  The  sac  \\all  \arie(l  from  3  to  i  mm.  in  thickness, 
Avas  opaque,  and  contained  a  few  small  cysts  flattened  out.  The 
inner  surface  was  rough  and  irregular  and  portions  of  the  blood 
clot  remained  adherent  to  the  wall.  The  sac  was  not  attached 
to  the  tube,  but  was  bound  to  the  parovarian  sac  by  a  thick 
fibrous  pedicle.  The  ovarian  ligament  was  not  definitely  identi- 
fied. 

Sections  were  taken  from  all  three  structures.  The  tul^e 
appeared  normal,  showing  no  evidences  of  pregnancy. 

The  cyst  had  a  thin  fibrous  wall  and  was  lined  1)}-  high 
cylindrical  epithelium.  The  blood  clot  showed  a  few  much  de- 
generated chorionic  \illi.  Other  \\\U  were  found  in  portions  of 
clot  adherent  to  the  sac.  Idie  remains  of  the  fetus  were  r.ot 
found,  llie  sac  wall  showed  t\])ical  o\'arian  stroma,  the  remains 
of  a  corpus  filjrosum  and  of  a  few  young  follicles.  Ovarian 
tissue  was  found  in  several  portions  of  the  wall.  The  lining  of 
the  sac  was  made  up  of  dense  fibrous  tissue,  poor  in  nuclei  under- 
going hyaline  change.  Large  masses  of  this  tissue  were  found  in 
portions  of  the  wall.  It  did  not  apparently  represent  an  ovarian 
cyst. 

This  seems  a  definite  case  of  ovarian  pregnancy.  While  the 
condition  has  aroused  considerable  interest  on  account  of  its 
raritv.  it   was  descril)ed  1)v    luxeres   in    1614,   Imt   the  diagnosis 
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in  the  early  reported  cases  was  not  definitely  established.  In 
order  to  make  a  definite  diagnosis  it  is  generally  considered  that 
the  specimen  fulfil  the  requirements  laid  down  by  Spiegelburg  in 
1878:  I,  the  tube  must  be  intact;  2,  the  fetal  sac  must  be  in 
position  in  the  n\ary ;  3,  the  oxary  must  be  connected  with  the 
uterus  by  the  ovarian  ligament :  4.  ovarian  tissue  must  be  found 
in  the  sac  wall.  \\'illiams  has  added  the  requirement  that  ovarian 
tissue  must  l)e  found  in  several  portions  of  the  sac  wall,  and 
Norris  that  the  tube  must  show  no  microscopical  evidences  of 
l)regnancy.  'JMiis  case  fulfils  all  the  requirements  except  identifi- 
cation of  the  ovarian  ligament. 

There  are  i)rol)ably  man\-  unrei)ortc(l  cases  of  o\arian  preg- 
nancy and  many  reported  cases  may  well  lia\e  l)een  true  ovarian 
pregnancies,  although  the  reports  are  too  incomplete  to  establish 
the  diagnosis.  In  1909  Xorris  collected  nineteen  positive  cases. 
I  have  been  al)le  to  find  three  cases  reported  since  then,  all  ap- 
parently positive ;  one  reported  by  Lea  in  the  Journal  of  Ob- 
stetrics and  Gyiiccoloyy  for  the  British  Empire  in  1910;  one  by 
Pvubin,  pul)lished  in  the  American  Journal  of  Obstetrics  for  191 1  ; 
cind  the  third  l)y  ^'oung  and  ]>Jhea  in  the  Boston  Medical  and 
Surgical  Journal  for  191 1. 

The  diagnosis  is  most  easily  made  in  early  cases,  of  which 
this  is  an  example.  The  diagnosis  was.  however,  definitely  es- 
tablished in  a  case  of  Ludwig's  which  ran  to  term,  one  twin  being 
delivered  from  the  uterus  and  another  living  twin  from  the  ova- 
rian pregnancy  by  laparotomy 

The  symptoms  are  inconstant ;  there  is  frequently  no  bleed- 
ing, and  in  one  case  the  patient  had  normal  menstruation  a  few 
days  before  operation. 

^luch  more  common  than  true  ovarian  pregnancy  are  the 
so-called  tubo-ovarian  pregnancies  in  which  the  sac  well  is  com- 
posed partly  of  tube,  partly  of  ovary.  These  may  originate  in 
one  or  two  ways,  either  by  rupture  of  a  true  ovarian  pregnancy, 
or  by  rupture  or  abortion  of  a  tubal  pregnancy  into  a  tubo- 
ovarian  cyst.  The  second  specimen  is  an  example  of  the  latter 
condition. 
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The  clinical  history  of  this  case  was  of  little  interest.  The 
pntient  complained  of  pain  in  the  lower  abdomen  for  the  five 
^\•eeks  before  operation  and  of  profuse  bloody  discharge,  which 
was  increased  by  exercise.  At  operation  a  hematoma  was  found 
occupying  the  position  of  the  right  broad  ligament,  which  rup- 
Itired  on  removal.  The  fetus  was  not  found.  The  tube  was 
densely  adherent  to  the  sac  wall  with  which  the  fimbriated  ex- 
tremity was  fused.  The  tube  was  unruptured.  l)ut  there  was 
blood  clot  in  the  ostium. 

The  section  from  the  ampulla  of  the  tube,  which  was  filled 
with  blood  clot,  showed  well  preserved  chorionic  villi  in  the 
lumen.  The  wall  of  the  sac  resembled  in  gross,  ovarian  tissue, 
and  on  section  showed  typical  ovarian  stroma  with  numerous 
follicles  and  a  flattened-out  corpus  lutem  cyst. 

It  seems  fairly  clear  that  this  specimen  represents  the  abor- 
tion of  a  tubal  pregnancy  into  a  tubo-ovarian  cyst.  The  presence 
of  villi  in  the  tube  seems  to  exchule  the  possibility  that  the  preg- 
nancy was  primarily  ovarian. 

Discussion. 

Dr.  James  Ewixg:  Did  not  Dr.  MacCallum  present  a  speci- 
men of  ovarian  pregnancy  before  this  Society  within  a  year  or  so? 
Of  course,  the  careful  distinctions  between  tubal  gestation  and 
ovarian  gestation  are  of  considerable  interest.  At  the  same 
tune,  if  without  requiring  all  the  data,  one  includes  the  extra 
uterine  gestations,  which  are  largely  ovarian.  I  think  they  amount 
up  to  a  very  considerable  figure.  And  as  such  cases  have  very 
nuich  the  same  significance,  I  think  the  impression  that  general 
ovarian  pregnancy  is  a  rarity  is  perhaps  not  well  founded. 

I  have  encountered  cases  which'  meet  the  reqtiirements 
v.hich  Dr.  Hopkins  mentions,  in  that  they  were  praciJLally  com- 
pletely surrounded  by  ovarian  tissue.  But  it  is  probable  that 
many  cases  which  pass  as  ovarian  gestation  are.  or  that  Ijorder 
line  which  Dr.  Hopkins  so  clearly  defines. 
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CARI)L\. 

K.    A.     I'AUK.     M.I). 

The  snl)iecl  of  this  rcpurl  i.s  a  male  child.  I  wo  and  one-half 
nionth.^^  old.  adniitled  lo  ihe  Xew  \nvk  I'oiindling"  Mospital  about 
two  weeks  l)efoi'e  death  occurred. 

Xo  history  previous  to  admission  is  known. 

The  physical  examination,  in  so  far  as  it  had  bearing-  on 
ll^e  conditions  found  at  autopsy,  is  as  follows  :  A  poorly  nourished 
child.  Color  pale.  Body  normally  formed.  Chest  symmetrical 
and  moves  with  res])iration  alike  on  both  sides.  Abdomen  has 
r.ormal  contour.  The  jnilsation  of  the  heart  can  be  seen  on  the 
chest  wall  to  the  outer  side  of  the  right  nipple  in  the  fourth  space 
and  is  fairly  localized.  It  can  be  distinctly  felt.  Percussion 
shows  dulness  over  a  s])ot  about  the  size  of  the  normal  heart 
situated  in  the  lower  part  of  the  front  of  the  right  chest,  separated 
from  the  right  sternal  margin  by  about  ^  cm.  and  not  well  de- 
fined above  and  to  the  right  because  of  dullness  of  a  somewhat 
different  character.  On  auscultation  the  heart  sounds  are  well 
heard  o\er  the  front  of  the  right  side  of  the  chest,  but  maximum 
at  its  lower  part,  at  about  the  point  of  maxiiuuiu  pulsation.  Idie 
sounds  are  normal,  clear  and  unaccompanied  l)y  murmurs.  The 
action  is  regular,  but  rapid.  Idie  left  side  of  the  chest  in  both 
front  and  l)ack  is  \er\-  resonant,  and  the  breath  sounds  are  very 
intense  and  \esicnlar.  Scattered  subcrepitant  rales  are  heard  at 
the  base  behind.  ()\er  the  normal  site  of  the  heart  pulmonary 
resonaiice  and  \esicular  murmurs  are  undiminished.  Indeed,  they 
both  extend  across  the  sternum  to  a  point  about  i  to  2  cm.  beyond 
its  right  border.  Over  the  right  sjde  of  the  chest,  excluding  that 
part  of  it  where  apparently  the  heart  lies,  the  percussion  note  is 
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ilull  and  the  iM-eath  sounds  are  feeljle.  although  in  no  place  absent. 
]\IanY  subcrepitant  rales,  some  of  them  ha\"ing-  a  consonating 
qualitY,  are  heard,  more  particularly  over  the  lower  parts  than 
abo\'e.  Fremitus  is  not  obtained.  But  voice  is  more  intense  at 
the  right  base  behind  and  in  the  axilla  than  on  the  left  side. 

The  small  intestine  can  be  outlined  through  the  thin  al3- 
dominal  anrII  and  nio\es  with  respiration.  The  sigmoid,  it  is 
thought,  can  l:)e  felt  in  its  usual  situation. 

The  li\er  can  l)e  plainl}"  felt  extending  i  to  2  cm.  below  the 
costal  margin.  Its  upper  border  percusses  dull  at  the  fourth 
interspace.  The  spleen  canmn  he  felt.  Both  kidneys  can  be  felt 
deep  in  the  tlanks. 

In  other  respects  the  examination  is  normal. 

The  X-ray  picture  shows  the  heart  to  lie  on  the  right  side 
01  the  chest,  separated  i  cm.  from  the  right  border  of  the  sternum, 
and  to  be  of  normal  size.  The  apex  is  directed  to  the  left.  The 
left  lung  seems  to  be  entirely  normal.  The  right  lung  apparently 
is  consolidated  in  all  but  its  uj'per  part  but  the  shadow  of  the 
tipper  part  is  not  clear. 

The  clinical  diagnosis  was  Lobular  Pneumonia.  Dextro- 
cardia without  rotation  of  the  abdominal  \iscera.     Marasmus. 

The  essential  autopsy  findings  are  these :  The  abdominal 
cavity  presents  a  normal  situs.  The  liver  projects  below  the  right 
costal  margin  a  distance  of  Vj  cul  The  stomach  and  coils  of 
small  intestine  are  somewhat  distended.  The  spleen  lies  well 
back  in  the  left  tlank.  The  diaphragm  is  intact  and  stands  on 
tiie  right  side  at  the  fourth  interspace,  on  the  left  at  the  fifth  rib. 
On  opening  the  thorax  the  entire  left  side  (^f  the  chest  is  occupied 
bv  the  left  lung,  which  extends  also  into  the  right  chest  about  2 
cm.  bevond  the  right  border  of  the  sternum.  About  two-thirds 
cf  the  thoracic  cavity  are  occupied  l)y  the  left  lung.  The  heart 
is  seen  well  over  to  the  right  side,  presenting  by  an  opening  be- 
tween the  lung  margins  about  3  b}-  4  cm.  The  right  lung  appears 
anteriorlv  onlv  as  a  thin  border  to  the  right  side  of  the  heart. 

On  opening  the  i)ericardium.  which  is  normal,  and  ex- 
posing the  heart  to  view,  the  apex  is  found  to  be  directed  to  the 
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letl  and  toniicd  by  tlio  left  \cntrick'.  Its  anterior  surface  is  en- 
lirel\-  normal,  except  that  the  left  anricle  sends  a  rin<;ei--hke  pro- 
cess about  )/_.  cm.  loii^^  forward  across  the  piihiionary  artery  to 
rest  on  it  and  the  adjacent  part  of  the  right  auricle.  The  aorta 
h  given  off  froiu  tlie  left  venticle,  arches  normally  and  gives  its 
branches  in  the  normal  order  and  size.  'J  he  i)ulmonary  artery 
is  given  otif  from  the  riglit  ventricle  in  normal  position  and  is 
liormally  sized,  'i'he  heart  is  certainly  not  enlarged.  On  further 
examination  it  is  seen  thai  the  ])nlmonary  arter}-  di\-ides  normallv 
into  a  right  and  left  Ijranch.  l)ul  that  the  right  is  very  small,  not 
nore  than  one-f|uarter  the  size  of  the  left,  ^loreover,  on  dis- 
secting clear  the  left  auricle,  it  is  found  that  two  large  veins 
enter  it  from  tlie  left  lung,  but  no  other  ])ulmonar\-  \ein  enters  it 
at  all.  The  right  auricle  receives  inferior  and  sup^erior  vena  cava 
in  normal  fashion.  But  no  vein  from  the  right  lung  can  be  traced 
to  it  or  to  tlie  superior  \ena  ca\'a. 

On  opening  the  lieart  no  abnormality  is  found  in  its  interior. 

The  left  ])leural  cavity  is  free  from  adhesions.  As  already 
slated,  the  left  lung  is  very  voluminous  and  composed  of  two 
lobes.  Its  ct)lor  is  yellowish  gray :  its  pleural  surface  shining.  It 
crepitates  throughout  and  is  normal  on  section.  On  examination 
of  its  hilus,  l)ronchus,  pulmonary  and  bronchial  arteries  and  the 
two  pulmonary  veins  can  be  identified  and  ha\e  normal  relations. 

The  right  pleural  ca\ity  contains  adhesions.  The  lower  half 
of  the  right  lung  is  lirmly  attached  to  the  chest  w-all.  The  lung  is 
yet  more  firmly  attached  to  the  diaphragm,  from  which  it  is 
necessary  to  sepai-ate  it  by  sharp  dissection.  On  removal  and  ex- 
amination of  this  lung  it  is  found  to  be  not  more  than  one-half 
the  size  of  the  left  and  to  be  composed  of  three  lobes.  Its  color 
is  dark  red  ;  its  consistency  is  firm,  through  some  crepitation  is 
found  in  its  upper  jjorlion.  To  the  moment  of  writing  this  lung 
has  not  been  sectioned. 

The  hilus  of  this  lung  shows  the  cross  section  of  a  bronchus 
about  the  size  of  the  left,  of  a  thread-like  bronchial  artery,  and 
a  i)ulmonary  artery,  which,  as  already  noted,  is  very,  small.  Xo 
puluKjnary  veins  are  j'resent  at  the  hilus. 
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On  examination  of  the  under  surface  of  this  lung  the  cut 
ends  of  four  arteries  from  i  to  2  mm.  in  diameter  are  seen  emerg- 
ing from  its  surface.  The  other  cut  ends  of  the  arteries  are  seen 
on  the  upper  surface  of  the  corresponding  part  of  the  dia- 
phragm and  can  he  traced  as  hranches  of  a  greatly  enlarged 
phrenic.  The  hlood  sup]jly  of  this  lung,  then,  is  ohtained  from 
the  minute  bronchial,  the  pulmonary  of  very  small  calil)re,  and 
the  branches  of  the  right  phrenic  artery  piercing  the  diaphragm 
to  enter  its  under  surface.  On  separation  of  the  upper  and  lower 
lobe  of  the  lung  a  large  vein  is  seen  receiving  branches  from  both 
lobes.  It  passes  downwards  l)etween  them  to  the  under  surface 
where  its  cut  end  appears.  On  examination  of  the  upper  surface 
of  the  diaphragm  it  could  be  traced  emptying  into  the  inferior 
vena  cava  immediately  at  its  point  of  emergence  from  the  dia- 
phragm. This  vein  is  not  the  right  phrenic  vein,  for  the  latter 
can  be  identified  as  a  delicate  vessel  terminating  on  the  under 
surface  of  the  diaphragm. 

The  abdominal  viscera  are  essentially  normal,  with  the  ex- 
ception of  the  liver,  the  upper  surface  of  which  is  configured 
abnormally. 

For  the  preparation  of  this  specimen  we  are  indebted  to  Dr. 
Schulte  of  the  Department  of  Anatomy  of  the  College  of  Physi- 
cians and  Surgeons.  Dr.  Brown,  who  has  1)een  at  work  on  the 
development  of  the  pulmonary  veins  afifords  the  following  ex- 
planation : 

The  explanation  of  the  anomaly  is  seen  by  reference  to  the 
embryology  of  the  pulmonary  vein.  In  a  very  early  stage  of  the 
embryo  of  the  domestic  cat,  represented  by  a  length  of  4.5  mm., 
the  following  condition  of  the  venous  system  is  found.  Sur- 
rounding the  entire  length  of  the  gut  tube  and  existing  also 
within  its  walls  is  a  plexus  of  veins.  This  plexus  communicates, 
below  with  the  omphalo-mesen.teric  veins  passing  in  from  the 
yolk  sac.  At  this  stage  the  heart  presents  an  "S"  curve  which 
brings  the  venous  chamber  to  the  most  cephalic  and  dorsal  aspect 
of  the  organ.  On  either  side  of  the  venous  chamber  of  the  heart 
is  seen  a  laree  afferent  channel,  the  duct  of  Cuvier.     The  auricle- 
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r.l  this  time  is  a  sin_i4lc  lari^c  cliainber.  prc.sciiliiij;  at  ils  ccplialo- 
dorsal  aii^lc  the  openiiit^'  of  the  conihincd  (hicts  of  (inier  fonning 
llie  sinus  \enosiis. 

The  i)Ie\us  of  \eins  around  the  gut  tube  abo\e  nientionecl 
enters  tlie  aurieular  ehaniher  \)y  two  ta])s,  one  situated  eephalad 
and  one  \entrad  to  the  o])ening  of  the  sinus  \enosus,  the  otlier 
caudad  and  dorsad  to  that  opening.  At  the  point  where  tlie  more 
eephahe  tap  lea\es  the  \entral  aspeet  of  the  gut  there  is  a  ])ro- 
jection  extenthng  caudad  which  is  the  Anlage  of  tlie  lung,  and 
the  ])lexus  snrrounchng  this  ])roieetion.  incUuhng  the  tap  into  tlie 
auricle,  is  the  Anlage  of  the  i)ulm()nary  system  of  \eins.  1"he 
la])  si)oken  of  as  emptying  caudad  to  the  sinus  \-enosus  represen.ts 
tile   tnture  pars  hepatica  of  the  adult  post  ca\-a. 

it  will  be  seen  from  the  foregoing  that  the  blood  from  the 
lung  bud  and  the  adjacent  portion  of  the  gut  may  select  one  of 
two  routes  to  gain  the  auricular  portion  of  the  heart;  first,  di- 
rectly through  tlie  pulnionar}-  \ein  to  the  auricle,  and  secondly, 
by  passage  downwards  to  the  level  of  the  post  caval  tap  and 
entering  through  it.  In  the  normal  development  the  septum 
transversum  or  diaphragm  develops  between  the  pulmonary  ar.d 
])ost-caval  tap,  and  with  this  development  a  break  takes  place  in  a 
horizontal  direction  between  the  pulmonic  venous  return  above 
and  the  ])ost-caval  return  below,  thus  causing  the  blood  from  the. 
lung  to  return  to  the  heart  by  way  of  the  pulmonarv  vein. 

In  this  anomaly  the  break  between  the  pulmonic  and  the 
post-ca\al  systems  has  aj)parently  occurred  in  a  longitudinal 
direcfion.  and  the  right  ])ulmonary  \ein  instead  of  passing  inward 
and  forward  in  its  normal  course  to  the  left  auricle,  jiasses  down- 
ward along  the  original  embryonic  communication  on  the  left 
side,  passing  through  the  septum  transversum  and  emptying  into 
the  post  ca\a  where  that  channel  passes  through  the  diaphragm. 

Aland  Abbott  in  her  article  on  "Congenital  Anomalies  of 
the  Heart."  in  Osier's  Sy.stem  of  Medicine,  refers  to  cases  of 
anomalies  of  the  pulmonary  veins,  in  which  one  or  more  emptied 
into  the  superior  vena  ca\a.  or  into  the  right  auricle.  But  we 
have  not  been  able  to  find  a  case  in  which  the  jiulmonary  vein 
emptied  into  the  inferior  vena  cava. 
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Eppinger^  reports  a  case  in  whicli  a  nialdexeloped  part  of  the 
right  king  was  snpphed  1)}-  the  phrenic  artery,  which  i)enetratecl 
t'iie  diaphragm  to  accomphsh  it.  But  more  than  four  pidmnnary 
\eins  he  found  entering  the  left  auricle. 

Displacements  oi  the  heart,  due  to  defectixe  de\'elopment 
(;f  the  lungs,  are  not  very  infrequent,  and  when  the  defective 
lung  is  on  the  right  side,  may  simulate  dextro-cardia.  The  other 
lung  undergoes  a  compensatory  hypertrophy.  But  such  cases  are 
not  dextro-cardia. 

Dextr(j-cardia,  without  situs  inversus,  has  heen  recently 
studied  hy  Xageh'.  His  series  of  six  cases,  wliich  were  proven 
at  autopsy,  had  certain  characteristics  in  common,  one  of  which 
V\  as  the  directi(jn  of  the  apex  to  the  right,  shown  not  to  oljtain 
in  our  case  hy  the  X-ray.  All  six  presented  'defects  in  pulnionar}- 
artery  and  ventricular  septuuL 

In  our  case  the  defectix'e  development  of  the  lung  seems 
most  likely  to  be  extra-uterine  in  the  time  of  its  occurrence  and 
due  to  the  deficient  l)lood  supply  from  the  right  pulmonary 
artery.  Tke  pkrenic  1)ranches  represent  proba1:)ly  a  compensatorv 
nuans  of  blood  supply.  That  the  defect  in  development  which 
caused  the  vein  playing  the  role  of  pulmonary  vein  to  iempty  into 
tlie  inferior  cava  could  also  have  resulted  in  an  adherence  of  lung 
to  diaphragm  and  so  have  afforded  a  means  of  entrance  of  the 
phrenic  vessels  into  the  lung,  seems  probable. 

What  the  pleural  relations  to  the  phrenic  vessels  were  could 
not  be  determined.  In  Eppinger's  case  the  pleural  investment 
was  by  a  continuation  of  the  ligamentum  latum  pulmonis.  But 
in  the  subject  of  this  report  adhesions  between  parietal  and 
visceral  pleura  about  the  lower  part  of  the  right  lung  were  so 
extensive  as  to  make  such  a  determination  impossible.  These 
adhesions  indicated  an  inflammatory  condition  in  the  right  lung, 
probably  extra-uterine.  Light  can  be  thrown  on  this  by  histo- 
logical study  of  the  right  lung. 

This  case  will  be  reported  more  fully  elsewhere. 
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The  clinical  hist<)r\-  of  this  case  is  snl)stantially  as  follows: 
Previous  to  the  present  illness,  the  child  had  been  well  and 
had  no  acute  diseases  of  any  kind.  The  jiresent  illness  began  with 
an  attack  of  measles,  which  was  part  of  an  epidemic  of  measles 
tlien  present  at  the  X'ew  York  Eoundling  Hospital.  In  company 
with  several  other  children,  this  child  deveJoped  Koplik  spots, 
catarrhal  symptoms,  fe\er.  and  a  macular  eruption  which  was 
regarded  as  being  fairly  typical.  In  addition  to  the  house  staff, 
the  case  was  seen  by  Dr.  Rowland  G.  Freeman  and  Dr.  ^latthias 
Nicol.  both  of  whom  concurred  in  the  diagnosis  of  measles. 
With  the  measles  the  child  developed  pneumonia  and  seemed 
very  sick.  The  eruption  differed  from  that  of  the  other  children 
in  that  it  was  slower  in  reaching  its  full  development  and  became 
V,  hat  was  termed  "hemorrhagic,"  although  at  autopsy  no  evidence 
of  diffuse  hemorrhages  into  the  skin  were  present.  Four  or  five 
<:lrtys  after  the  eruption  was  first  noted,  nine  days  after  onset,  the 
temperature,  which  had  been  elevated  at  103°  to  104°,  began  to 
assume  a  septic  type,  ranging  from  105-^  to  normal.  The  child 
seemed  to  be  very  sick  and  died  about  fourteen  days  after  the 
beginning  of  the  illness.  The  clinical  diagnosis  was  measles, 
complicated  by  broncho-pneumonia. 

The  autopsy  was  performed  by  Dr.  Pappenheimer.  An 
abstract  of  his  protocol  is  as  follows : 

Anatomical  diagnosis. — Acute  infective  endocarditis  of  the 
mitral  \al\e.  Lobular  pneumonia,  .\cute  hemorrhagic  nephritis 
with  infarcts.  Infarcts  of  spleen.  ]\Iultiple  focal  necroses  of 
hver.  Double  suppurative  otitis  media.  Necroses  of  heart  muscle. 
P'etechial  hemorrhages  of  skin  and  mucous  membranes. 

External  examination.  The  body  is  that  of  a  well  nourished 
child  weighing  about  30  pounds.  Length  88  cm.  Head  circum- 
ference 46  cm.    Chest  measurement  42  cm.     Sterno-public  meas- 
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iirement  29  cm.  Rigor  mortis  is  present  in  all  the  extremities. 
The  skin  and  \isi1)le  mucous  mem])ranes  are  pale.  There 
are  a  few  dull  purplish  areas  o\er  the  upper  part  of  the  abdomen, 
the  thighs  and  the  arms.  There  is  marked  hypostasis.  Over  the 
entire  back  the  skin  is  desquamating  in  the  form  of  fine  scales. 

Examinataion  in  situ. — The  subcutaneous  fat  measures 
about  I  cm.  over  the  abdomen.  The  omentum  is  free  and  con- 
tains a  little  fat.  It  o\-erhangs  the  somewhat  contracted  small 
intestine.  The  appendix  overhangs  the  pelvic  brim  in  the  right 
iliac  fossa  and  has  a  short  mesentery.  There  are  verv  numerotis 
hemorrhagic  l}-mph  nodes  in  the  mesocolon  and  in  the  mesentery 
itself  and  along  its  root.  These  vary  in  size  from  i  mm.  or 
less,  to  2  cuL,  are  brilliant  red  in  color  and  especially  numerous 
along  the  attachment  of  the  mesentery  to  the  transverse  and 
descending  colons.  The  diaphragm  stands  on  the  right  at  the  5th 
interspace,  on  the  left  at  the  4th  rib.  The  spleen  does  not  reach 
to  the  free  border  of  the  ribs  and  lies  in  the  mid-axillarv  line. 
The  peritoneum  is  smooth  and  glistening. 

Thorax. — The  pleural  cavities  are  free  from  fluid.  There 
IS  a  single  fine  fibrous  adhesion  between  the  lower  border  of 
the  left  lower  lobe  and  the  parietes.  The  pericardium  contains 
a  few  cubic  centimeters  of  clear  yellowish  fluid. 

Tliyuuis. — Consists  of  a  rather  dense  structure.  Weight, 
4  gm.  The  tissue  about  is  somewhat  oedematous.  On  section 
the  lobules  are  rather  indistinct  and  of  a  grayish  mellow  color. 
The  glandular  substance  is  atrophic. 

Lungs. — The  left  lung  is  voltmiinous,  especially  the  upper 
lobe,  the  anterior  portion  of  which  is  exceedingly  pale  with  em- 
physematous vesicles.  The  lower  lobe  is  darker  in  color  but 
somewhat  mottled,  there  being  depressed  purplish  areas  alter- 
nating with  more  prominent  light  lobulations.  The  pleurae  are 
shining  Ijut  sprinkled  posteriorly  with  small  Ijright  red  petechiae. 
The  bronchi  are  hyperaemic  and  some  of  them  filled  with  yellow 
purulent  exudate.  The  lymph  nodes  at  the  hilus,  up  to  i  cm.  in 
size,  are  hyperaemic,  succtflent  and  without  pigmentation.  On 
section  the  upper  lobe  is  air  containing,  except  for  the  tongue 
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shaped  liiwcr  anlciinr  jiorlinn.  wliicli  is  coniplcU'lx-  collapsed  and 
Ijresenls  a  pale.  siiUKitli.  aiiiess  surface  on  section.  'The  lower 
lobe  is  much  more  hyperaemic.  On  section  it  sliows  extensi\-e 
areas  of  consolidation,  which  are  (jnite  prominent  above  the 
aerated  jjortion.  They  are  <;rannlar  and  mottled  grayish  red  and 
pernul  little  exudate  to  be  scraped  off.  These  areas  occupy  large 
more  or  less  wedge  s]ia])ed  areas  at  the  extreme  base  of  the  lower 
lobe  and  show  mcn-e  or  less  distinct  peribronchial  distribution. 
In  ],'laces  the  pneumonic  i)rocess  seems  to  ha\-e  gone  on  to  the 
tormation  of  small  abscesses  filled  with  thick  creamx'  pus. 

The  right  lung  superlicially  resembles  the  left.  The  anterior 
portions  are  extremely  ])ale  and  emphysematous,  the  posterior 
dark  purplish,  with  light  areas  somewhat  depressed,  below  the 
lexel.  ( )n  the  posterior  surface  there  is  a  line  hbrinous  exudate. 
Numerous  petechial  hemorrhages  are  scattered  over  the  pleura. 
On  section  areas  of  lobular  consolidation  resembling  those  on 
the  other  side  are  present  in  both  upper  and  lower  lobes,  occupy- 
ing the  posterior  half  of  the  upper,  and  the  greater  portion  of  the 
lower  lobe.  'J'here  are  also  a  few  inconspicuous  areas  in  the 
middle  lobe.  All  of  the  lironchi  are  filled  with  a  thick  purulent 
exudate. 

Heart. — Xormal  in  size.  Weight.  64  gm.  The  epicardial 
fat  is  scant  in  amount.  The  epicardium  is  smooth  and  glisten- 
ing. The  heart  muscle,  as  seen  from  the  outside,  is  pale  and 
dotted  here  and  there  with  small  hemorrhagic  spots  i  to  2  mm. 
in  size  and  small  grayish  yellow  areas  of  opacit}"  which  are  appar- 
f-ntlv  not  related  to  the  hemorrhages.  The  right  auricle  contains  a 
pale  chicken- fat  clot.  The  foramen  ovale  admits  a  fine  probe.  The 
tricuspid  vah'es  and  pulmonary  cusps  are  normal.  The  right 
ventricle  measures  2J/2  mm.  in  thickness.  It  is  rather  moist  and 
swollen.  The  left  auricle  is  normal.  The  mitral  valves  are  the 
seat  of  fresh  thrombotic  papillary  vegetations,  which  are  situated 
riear  the  margins  of  the  valves  and  extend  down  along  the  mar- 
gins of  the  chordae  tendinae  as  far  as  the  apices  of  the  papillary 
n7uscles.  These  vegetations  are  gray  and  very  friable  and  soft 
and  l)ut  loosely  attached  to  the  underlying  valves.     On  tearing 
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them  off,  tliey  leave  a  slightly  roughened  endocardium.  The 
mitral  valves  themselves  are  rather  thick  and  dilated,  the  parietal 
musculature  is  flattened.  The  ventricle  measures  about  5  cm.  in 
length.  The  endocardium  over  the  septum  shows  a  somewhat 
streaky  opacity,  and  shining  through  are  seen  irregular  opaque 
\ellow  spots  similar  to  those  described  on  the  surface.  The 
muscle  of  the  ventricle  is  about  9  mm.  in  thickness.  It  is  pale 
and  moist  and  on  section  shows  sharply  circumscribed  dull  vellow 
gray  patches,  one  of  which  in  the  upper  portion  of  the  ventricle 
extends  through  the  wall.  The  aortic  \al\es  are  normal.  The 
aorta  measures  ^t,  mm.  oxer  the  sinuses. 

6"/'/c\'//.^\\'eight.  20  gms.  Measurements,  7x4x2]/  cm. 
Capsule  smooth  and  tense.  The  surface  is  rather  mottled  with 
dark  purplish  and  paler  gra}ish  red  areas.  Xear  the  ujjper  pole 
there  is  a  pale  gray  sharply  circumscribed  area  3  b}-  8  mm.,  sur- 
rounded l)y  a  hy[)eraemic  z(^ne,  obviously  a  small  anemic  infarct. 
On  section  the  splenic  pulp  is  rather  pale,  ^•ery  firm  and  smooth 
and  mottled  with  dark  hemorrhages.  The  follicles  are  (juite 
numerous  l)ut  \ery  small.  The  trabeculae  are  more  in  evidence 
than  ordinarily. 

Liver. — Weight,  365  gms.  ^leasurements,  15  x  10  x  5  cm. 
The  surface  is  smooth,  the  lower  border  sharply  defined.  Seen 
tlirough  the  surface  of  the  right  lobe  are  more  or  less  sharply 
circumscribed  areas,  in  which  the  center  of  the  lobule  appears  to 
be  represented  by  opaque  yellow  spots  less  than  2  mm.  in  diam- 
eter, about  which  the  liver  tissue  seems  gray  and  translucent. 
The  margins  of  these  areas  are  somewhat  hyperaemic.  On  sec- 
tion the  same  appearance  is  distinctly  seen.  The  yellow  portions 
]ie  around  a  very  translucent  gray  tissue  without  other  lobular 
markings.  There  are  also  minute  punctate  hemorrhagic  spots 
in  the  parenchyma. 

Adrenals. —  Each  weighs  3  gms.     Normal. 

Kidneys. — The  capsule  is  easily  peeled.  The  surface  is 
smooth  but  profusely  sprinkled  with  larger  and  smaller  hemor- 
rhagic areas.  These  range  from  barely  \-isible  punctae  to  larger 
blotches  several  mm.  in  size.     There  can  also  be  distinguished 
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aj^^ainst  the  vcllnwish  backi^round  niiniile  yelhnv  points,  and 
slightlv  more  prominent  circnmscribed  grayish  yellow  areas,  the 
largest  of  w  liieli  in  the  right  kidney,  is  i  to  2  mm.  in  diameter  and 
surrounded  hy  a  liyperaemic  zone.  On  section  the  renal  tissue  is 
cxtremelv  soft  and  moist  and  bulges  al)Ove  the  surface  of  the 
capsule.  The  general  color  is  pale  grayish  pink,  but  it  is  pro- 
fusely blotched  with  smaller  and  lighter  hemorrhages.  Some 
of  these  are  ])resent  also  in  the  pyramids,  although  they  are 
thiellv  confined  lo  ilie  cortex.  The  glomeruli  are  extremely 
l)rominent.  Ab'uiv  of  them  are  surrounded  l)y  a  zone  of  hemor- 
rhage. This  c(-)ndition  is  conhrmed  by  inspection  with  a  hand 
lens.  Pale  areas  on  the  surface  extend  a  variable  distance  into 
the  cortex  as  wedge-shaped  necrotic  pale  grayish  yellow  areas 
with  a  yellow  border.  The  pelves  are  free  from  hemorrhages. 
The  mucosa  is  normal.     The  ureters  are  normal. 

Bladder  normal. 

Uterus  and  apjiendages  normal. 

Tor.fjiic  iioniiul. 

Pharyngeal  lyini)hadenoid  tissue  seems  rathrr  hvnerplastic 
and  there  are  a  few  minute  hemorrhages. 

Tonsils  itonnal. 

Stoinach. — Contains  brown  shreds  mixed  with  mucous.  The 
mucous  meiubrane  is  pale  and  dcjtted  with  pink  petechiae. 

Intestine. — Contains  a  small  amount  of  unformed  tecal 
matter.  The  Peyer's  i)atches  are  somewhat  liyperaemic,  but  not 
prominent.  The  solitarv  follicles  are  inconspicuous  both  in  the 
small  and  large  gut.  The  mesenteric  lymph  nodes  are  quite 
numerous  and  of  a  bright  red  color.  Section  through  some  of 
the  larger  ones  show  grayish  opacjue  areas  of  necrosis. 

Pancreas  normal. 

Bones. — The  epiphyseal  lines  are  normal. 

Brain. — The  calvarium  and  dura  mater  are  normal.  The 
cortical  \essels  are  engorged  with  blood.  The  brain  tissue  on 
section  is  hvperaemic.  The  cortex  is  purplish  blue  and  the  blood 
j)unctae  numerous.     The  \entricles  are  normal. 

Middle  ears. — On  both  sides  thev  show  marked  congestion 


INFECTIOUS    ENDOCARDITIS    FOLLOWING    MEASLES.  99 

of  the  mucous  uieuil^raues,  the  cavities  being  filled  with  thick 
greenish  pus. 

The  microscopical  examination  was  as  follows : 

Myocardium. — The  muscle  fibers  appear  somewhat  vacuo- 
lated. The  striations  are  very  indistinct.  The  nuclei  are  small 
and  pycnotic.  Definite  areas  of  necrosis,  however,  and  inflam- 
luatory  changes  are  not  evident  in  the  section.  One  of  the  larger 
veins  is  plugged  by  a  large  hyaline  thrombus. 

Thyroid  normal. 

Pancreas  normal. 

Tonsils. — In  one  of  the  crypts  the  epithelium,  which  is  else- 
where normal,  shows  ulcerations,  the  lymphoid  tissue  being 
covered  by  a  necrotic  exudate.  Scattered  through  the  otherwise 
normal  lymphoid  tissue  there  are  a  few  inflammatory  foci  sur- 
rounded by  fibroblasts  and  containing  nuclear  detritus  and 
bacteria. 

Lympli  nodes. — ]\Iany  of  the  lymphoid  cells  are  pycnotic; 
some  of  the  vessels  containing  hyaline  thrombi.  Some  of  the 
nuclear  fragments  are  taken  up  by  phagocytes.  There  are  acute 
degenerative  changes. 

Liver. — The  central  portions  of  the  lobules  are  composed  of 
liver  cells  showing  varying  degrees  of  fatty  infiltration.  The 
nuclei  are  well  stained  and  there  is  no  evidence  of  necrosis. 

Hypophysis. — Hyperaemic.  The  oxyphilic  cells  predomin- 
ate.    The  pars  nervosa  is  normal. 

Adrenal. — Normal. 

Brai>i. — Section  through  the  cortex  shows  normal  nerve 
cells. 

Kidney. — -The  section  shows  an  anemic  infarct,  evidently 
recent  since  the  glomerular  and  vascular  structure  is  still  present 
in  places.  There  is  marked  leucocytic  invasion  between  the  necrot- 
ic tubules.  At  the  margin  of  the  infarct  the  vessels  are  distended 
with  blood.  In  the  intact  portion  of  the  kidney  the  convoluted  tu- 
bules are  dilated  with  low  flattened  epithelium.  ^lany  of  the 
Henle  tubules  contain  hyaline  or  waxy  casts.  The  interstitial  tis- 
sue is  oedematous  but  not  increased  in  amount.  The  glomeruli 
are  apparently  normal. 
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Lini(/s. — The  al\c(ili  throu^liout,  sa\e  for  a  small  area,  are 
lllle  (Iwitli  an  exudate  coniixtsed  almost  wholly  of  polymorpho- 
inicleated  leucocytes  in  a  rather  dense  fibrinous  i)lug.  There  has 
been  destruction  of  the  aheolar  septa  with  the  formation  of 
small  abscesses.  The  bronchi  are  filled  with  a  purulent  exudate, 
the  epithelium  beini;  well  preserved.  In  ]jlaces  there  is  a  little 
fresh  fibrinous  depcjsit  on  the  pleura. 

Xo  bacteri(jl(jgical  re])ort  was  made. 

Infectious  endocarditis  in  young  children  is  very  rare. 
Ueubner  reports  a  case  of  infectious  endocarditis  in  an  infant  of 
ten  months  old.  He  speaks  of  the  rare  association  of  an  infec- 
tious endocarditis  with  the  virulent  form  of  measles  in  which  the 
blood  culture  often  shows  the  presence  of  streptococci. 

This  case  is  presented  not  because  it  differs  in  any  respect 
from  the  majority  of  cases  of  infectious  endocarditis,  but  because 
of  its  occurrence  at  so  early  a  period  of  life,  and  it  is  also  of 
interest  because  of  occurring  in  tlie  course  of  measles. 


PRESEXTATIOX  OF  SPECIMEXS. 

1).    FELBERB.MM,    M.D. 

Papillary  Adcuouia  of  Kidney. — The  first  case  is  a  specimen 
removed  from  an  indixidual  who  was  about  sixty  years  of  age 
and  who  had  a  \ery  extensive  and  extreme  form  of  chronic 
articular  gout.  Besides  this,  he  had  an  immense  abdominal 
tumor,  filling  up  the  entire  left  half  of  the  abdominal  caxity. 
While  he  was  an  inmate  of  the  ]\Iontefiore  home,  he  had 
numerous  attacks  of  severe  hematuria.  He  died  rather  suddenly 
this  year.  At  autopsy,  this  large  tumor  was  found,  weighing 
almost  fourteen  pounds,  with  extensixe  metastatic  nodules 
throughout  both  lungs  and  one  large  tumor  mass  in  the  right  lobe 
of  the  liver.  At  first,  from  the  gross  specimen  it  was  thought 
to  1)e  a  hypernephroma;  it  was  very  yellowish  and  quite  broken 
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c'own.  On  subsequent  examination,  it  proved  to  Ije  a  papillary 
adenoma  of  the  kidney.  Sections  from  the  primary  tumor  and 
from  the  metastases  showed  the  same  structure. 

Unusual  Form  of  Liver  Tuberculosis. — The  next  specimen 
is  a  rather  unusual  form  of  tuberculosis  in  the  li\-er,  in  which  the 
tuberculous  deposits  take  on  a  large  nodular  form.  This  man 
was  52  years  old,  and  was  admitted  to  the  ^lontefiore  Home  on 
]\Iay  8,  1907.  His  history  dated  back  eleven  months  prior  to 
admission,  when  he  first  complained  of  severe  abdominal  pain. 
He  had  never  had  blood  in  the  stools,  diarrhoea  or  jaundice,  l)ut 
was  considerably  emaciated,  and  presented  large  lymph-nodes. 
The  liver  felt  smooth  and  hard  on  palpation.  In  August,  1907, 
the  nodes  in  the  left  groin  suppurated,  the  discharge  continuing 
for  a  year  when  it  ceased  spontaneously.  He  began  to  gain 
v/eight  until  the  early  part  of  December,  1910,  when  he  developed 
a  cough,  hectic  temperature,  and  again  rapidly  emaciated. 
Numerous  blood  counts  showed  degeneration  (:)f  the  red  cells.  A 
gastric  analysis  was  negative. 

At  autopsy,  there  were  found  many  old  tuljerculous  retro- 
peritoneal lymph-nodes.  The  stomach  was  normal.  The  liver 
was  studded  throughout  with  irregular  masses,  varying  in  size. 
These  were  sharply  outlined  from  the  li\"er  tissue,  and  showed 
a  depression  on  the  surface.  There  were  a  few  areas  of  hemorr- 
hage in  the  liver  substance.  The  kidneys  showed  parenchymatous 
degeneration. 

On  microscopic  examination,  the  nodular  masses,  which 
were  at  first  thought  to  be  cancers,  were  found  to  be  formed  by 
conglomerate  tubercles,  surrounded  by  areas  of  round  cell  infil- 
tration and  many  giant  cells.  Tul^ercle  Ijacilli  could  Ije  demon- 
strated. 

Sf'oufaiieous  Rupture  of  the  Heart. — The  next  specimen  is 
a  case  of  spontaneous  rupture  of  the  heart.  The  subject  died 
'May  7,  1906.  He  was  an  inmate  of  the  ]\lontefiore  Home  for 
ten  }ears.  with  cerebro-spinal  spastic  paralysis.  Death  occurred 
suddenlv.  The  pericardial  sac  was  found  to  1)e  distended  with 
recent  ])\<u,d  clot  and  a1x)Ut  ^oo  cc.  of  fluid  Ijlo.jd.     The  left  ven- 
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Iride  showed  alon^  the  Hue  of  the  coronary  artery,  a  tear  one  and 
one-half  inches  in  lenj^th.  'Jhe  edj^es  of  tlie  tear  were  ragged 
and  the  adjacent  tissne  rallier  spongy.  ])r.  Harlow  Brooks 
fonnd  on  making  sections  that  the  tissue  about  the  tear  showed 
gummatous  infiltration  and  a  great  deal  of  degenerated  material 
through  which  the  rupture  had  taken  place. 

Discussion. 

Dr.  Ewing:  I  was  partly  responsible  for  the  mistaken 
diagnosis  in  the  first  case.  This  was  (juite  a  remarkable  tumor 
and  as  we  are  accustomed  to  remarkable  conditions  at  the  Monte- 
fiore  Home,  I  thought  it  was  quite  in  line  that  we  should  have 
a  curious  hypernephroma. 

However,  it  proved  to  be  (juite  dififerent  in  that  it  perfectly 
preserved  the  shape  of  the  kidnex'.  whereas  hypernephromas,  after 
reaching  a  certain  dimension,  are  apt  to  be  rather  irregular  in 
shape.  On  gross  section  of  this  enormous  tumor  the  separation 
of  renal  substance  from  the  tumor  was  not  so  sharp  as  is  usual 
in  hypernephroma.  On  the  other  hand,  the  general  appearance 
of  the  gross  section  strongly  recalled  what  one  is  accustomed 
to  see  in  hypernephroma.  The  large  blood  content,  cysts  filled 
with  blood,  highly  pigmented  yellowish  areas,  and  the  general 
conformation,  strongly  recalled  hypernephroma. 

On  microscopical  section  we  find  something  entirely  differ- 
ent. In  view  of  the  present  discussion  as  to  the  origin  of  hyper- 
nephroma, it  seems  to  me  that  we  have  here  a  standard  on  which 
we  may  proceed  with  the  discussion  of  the  renal  origin  of  various 
tumors  differently  interpreted  by  different  authors.  For  here 
IS  a  renal  tumor  with  structure  having  no  resemblance  whatever 
to  the  ordinary  hypernephroma,  and  evidently  derived  from  the 
kidnev  tissue. 


NERVE  FIBRILS  IN  THE    SIXO- AURICULAR  NODE.* 

B.    S.    OPPEXHEIMER    AND    ADELE    OPPENHEIMER. 

Although  several  ohservers  (Wilson/  DeWitt/  EngeP) 
have  succeeded  in  staining  the  nervous  elements  (fibers,  fibrils 
and  ganglion  cells)  in  the  auviculo-vcntvicular  system  of  the 
heart,  no  one  has  thus  far  described  all  these  structures  in  the 
siiw-aiiricular  node.  Wilson  was  the  first  to  demonstrate  by 
means  of  a  vital  stain,  not  only  the  nerve-fibers  accompanying; 
the  bundle  of  His,  but  also  ganglion  cells  of  various  types  and  a 
rich  plexus  of  nerve-fibrils  intimately  related  to  the  specialized 
musculature  of  the  conducting  system.  The  bundle  of  His  may 
therefore  be  considered  anatomically  a  neuro-muscular  structure. 
As  the  region  of  the  sino-auricular  node  of  Keith  and  Flack  is- 
now  believed  to  be  the  pacemaker  of  the  mammalian  heart,  we 
have  thought  it  of  importance  to  make  a  similar  investigation 
of  its  nervous  elements. 

Subepicardial  nervous  elements  overlying  the  sino-auricular 
node  may  be  readily  demonstrated  with  the  ordinary  van  Giesort 
stain.  As  is  known,  there  occurs  here  oz'cr  the  node  a  rich  col- 
lection of  ganglia  and  nerve  fibers;  and  in  the  literature  there  is 
even  an  occasional  mention  of  a  nerve  fiber  or  ganglion  cell 
z^-itJiiii  the  limits  of  the  node  {W.  Koch^,  Schwartz^').  But  no 
one  thus  far  has  used  a  specialized  nerve  stain  for  the  Keith- 
Flack  node  and  consecjuently  there  has  been  no  description  what- 
ever of  nevxe-fibrils. 

We  employed  a  vital  stain  of  methylene  blue,  following  for 
the  Keith-Flack  node  the  same  technique  as  Wilson  applied  to» 
the  bundle  of  His.  We  report  at  this  time  only  the  results  of 
using  this  method  on  the  hearts  of  freshly  killed  pigs,  bullocks 
and  sheep,  although  the  hearts  of  several  other  animals  are 
being  investigated. 

In  the  pig,  sheep  and  bullock,  we  found  a  plexus  of  nerve- 
fibrils  in  the  sino-auricular  node  such  as  ^^^ilson  described  for 

^Presented    at   the   January   meeting;    manuscript    received   too    late    for 
publication  in  Vol.  XII.  Xos.  i  and  2. 


104  H.    S.    Ol'I'KNMKIMHK,     M.I). 

the  auricul()-\entiicular  s\steni.  J'ine  fibrils  with  \aricosities 
were  seen  intimately  interwoxen  with  the  specialized  muscula- 
ture of  tlie  Keitli-I'lack  node,  and  were  also  seen  surrounding: 
tiie  special  nutrient  artery  of  the  node.  Such  fibrils  were  identical 
in  appearance  with  those  which  composed  the  nerve-fibers.  In 
certain  sections  ner\e  branches  from  the  subepicardial  nervous 
structures  seemed  to  penetrate  the  node. 

In  the  pig's  heart,  there  occurred  in  addition  to  these  nerve- 
librils  a  multipolar  ganglionic  cell. 

Aside  from  the  subepicardial  nerxous  elements,  the  sino- 
auricular  node,  therefore,  contains  williin  its  limits,  nerxe- 
fibers  and  nerve-fibrils. 

Sections  showing  nerxe-fibrils  in  the  sino-auricular  node  of 
the  pig  and  l)ullock  were  demonstrated  under  the  microscope,  aiid 
a  drawing  jnesented. 

REFERENCES. 

'WiLSOX:     Proc.  Roy.  Society,  1909,  LXXXI,  p.  151. 

"DkWitt:     /litaf.  Record,  1909,  III,  p.  475-497. 

"K.vc.el:     Beitrdge  =nr  path,  .liuit.   uiid  cur  .lllgeiii.  Path.      (Ziegler),   1910, 

XLVIII,  p.  499-5^5. 
*K(K-H,  \V. :     I'erhand.  dcr  Deutsch.  Path.  Gesellsclnift,  1909.  XIII.  p..  85-92. 
°Sc"H\v.\RTZ :     Iiiaug.  Dissertation.  Berlin.  1910. 


METASTATIC-  H VPICRXI-.PHROMA  OF  THE  LUXGS. 

B.    S.    OPPEXIIEIMER,    M.I"). 

By  way  of  comparison  with  Dr.  I'elljerbaum's  case  of  paj :il- 
lary  adenoma  of  the  kidney  with  lung  metastases.  I  should  like 
to  present  a  case  of  metastatic  hyperne])hroma  in  the  lung. 

The  patient  from  wIkmii  this  specimen  was  obtained  was  a 
voman  who  was  =,j  years  old  at  the  time  of  her  admission  to 
.Alontefiore  Home  in  June.  1910.     She  died  March  13th.  1912. 

The  history  in  brief  was  as  follows: 

In    njo()   she    had    an    abdominal    operation    performed    in 
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London,  at  which  the  left  kichiey  must  have  been  removed.  In 
spite  of  several  attempts  it  has  been  impossible  to  learn  the 
nature  of  the  kidney  lesion  at  the  time  of  this  operation. 

In  1908  she  had  a  sudden  attack  of  unconsciousness  followed 
by  paralysis  of  the  left  half  of  her  body.  After  a  stay  at  two  of 
the  Xew  York  hospitals,  she  was  admitted  to  the  Home  as  a 
case  of  hemiplegia. 

At  the  time  of  her  admission,  physical  examination  did  not 
reveal  anything  abnormal  in  her  lungs.  The  radial  arteries  were 
niarkedlv  thickened.  She  had  a  left-sided  hemiplegia  with 
hemianopsia. 

Toward  the  end  of  the  }'ear  19 10.  she  began  getting  pul- 
monary signs  and  symptoms.  Dr.  Harlow  Brooks  was  the  first 
to  suspect  metastatic  tumor  of  the  lung.  An  X-ray  of  the  chest 
taken  at  his  suggestion  was  a  decided  help  in  re\ealing"  the  pres- 
ence of  a  growth  in  the  left  chest. 

On  ]\Iarch  17th.  1911.  patient  coughed  up  bl()ody  sputum. 

By  October.  19 11.  the  physical  examination  of  the  chest 
revealed  an  area  of  dulness  on  the  left  side  with  diminished 
voice  and  fremitus  from  the  fourth  rib  down. 

December.  1911.  a  marked  distention  of  the  \-eins  of  the 
a.xilla  and  chest  was  noted  on  both  sides,  more  marked  on  the 
right  than  on  the  left.  The  thoracic  wall  showed  several  hard, 
thickened,  tortuous  arteries. 

The  patient  became  gradually  more  cachectic. 

In  February  of  the  year  1912,  exploratory  aspiration  of  the 
right  pleiu-al  ca\'it\-  withdrew  one  ounce  of  blood}'  tiuid  which 
did  not  show  tumor  cells. 

March  9th.  19 12,  patient  was  extremely  emaciated  and  was 
coughing  up  large  quantities  of  thick,  purulent  sputum  without 
blood.  The  heart  was  apparently  displaced  to  the  left,  with  the 
apex  beat  at  the  anterior  axillary  line.  There  was  a  moderate 
oedema  of  the  upper  portion  of  the  thighs,  of  the  feet,  and  of 
the  ankles.     There  were  no  bone  metastases. 

Patient  died  ]^Iarch  15th.  1912  :  that  is  about  six  years  after 
the  nephrectomy. 
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At  aiit<i])>y  the  rij^lit  liini;'  was  found  to  l)e  \ery  adherent 
and  studded  with  numerous  white  iKxhiles.  \arying  in  size  from 
that  of  a  pea  to  that  nt'  an  ()h'\e.  At  the  root  was  one  as  large 
as  a  small  orange  which  had  hecouie  degenerated  and  lilled  with 
a  grunious  material. 

The  let't  lung,  the  one  here  presented,  shows  one  large  inter- 
lobar tumor  about  the  size  of  a  hen's  egg.  This  tumor  was  un- 
doubtedly tlie  one  revealed  l)y  X-ray.  It  has  a  necrotic  centre. 
In  addition  there  are  numerous  smaller  nodules,  chiefly  pleural 
or  sub-jjleural.  'Ihese  are  firm,  wliile.  usually  flattened,  well 
circumscribed.  The  borders  of  the  lung,  especially  the  inferior 
l.)order,  ha\'e  short  fringes  of  tumor  tissue. 

The  onl}-  remaining,  that  is  the  right  kidney,  showed  a 
solitary  cortical  nodule  which  on  microscopic  examination  pre- 
sented the  same  histological  structure  as  the  tumors  in  the  lung. 

Microsc<>f>ic  examination  showed  that  the  tumor  evidently 
belongs  to  the  hyperne])hroma  grou])  although  morphologically 
it  is  not  a  typical  hypernephroma.  Its  peculiarity  consists  in  the 
presence  of  numerous  giant  cells.  With  Sudan  III  fat  could  be 
demonstrated  in  the  endothelial  and  tumor  cells,  and  with  the 
jjolari/dng  microscope  Dr.  Hanes  ])ro\ed  the  i)resence  of  aniso- 
tropic fat  globules.  The  histological  jjicture  of  hypernephroma 
is  very  variable  as  has  been  pointed  out  by  Hall  who  studied  a 
series  of  seventeen  cases. 

The  question  of  the  origin  of  renal  hypernephromata  from 
heterotopic  adrenal  tissue  in  the  kidney  is  still  under  discussion. 
In  a  recent  paper  Glynn  agrees  with  Stoerk,  Zehbe.  and  Wilson 
and  Willis,  who  contend  that  renal  hypernephromata  seldom  if 
ever  arises  from  adrenal  rests.  Tliey  l)elie\"e,  in  one  wav  or 
another,  in  the  ne])hrogenic  origin  of  the  renal  Inpernephromata. 

Discussion. 

l)k.  bAviNC, :  I  had  an  opportunity  to  look  at  the  sections  of 
the  metastatic  hypernephroma  of  the  lungs,  and  I  think  it  is 
worth  noting  that  they  present  an  unusual  jiiclure  for  hyi)emeph- 
roma.  All  or  most  of  the  pulmonary  nodules  present  many  large 
giant  cells  and  if  one  has  not  seen  this  particular  picture,  it  will 
enlarge  his  knowledge  as  to  the  remarkable  forms  these  tumors 
mav  take. 
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EARLY  OVV^L  IN  A  FALLOPIAN  TUBE. 

I.   RUBIN,   M.D. 

An  exceedingly  early  ectopic  oi'uin. — -This  specimen,  of 
Avhich  I  shall  show  sections  on  the  screen,  was  removed  from  a 
patient  at  Beth  Israel  Hospital  in  September,  191 1.  The  patient 
Avas  admitted  to  Dr.  Bandler's  serAice  with  symptoms  of  pain  in 
the  right  side  of  the  abdomen  and  hemorrhage.  She  was  it, 
years  old,  had  been  married  two  months,  and  began  to  show 
symptoms  two  weeks  after  her  last  regular  menses,  i.  e.  :  five 
days  before  admission.  Two  da}-s  later,  in  addition  to  the  cramp- 
like pains  in  the  abdomen,  she  also  noticed  hemorrhage.  On  ex- 
amination we  found  the  uterus  slightly  enlarged  and  to  the  right 
side  was  a  fairly  movable  mass  of  firm  consistence.  There  was. 
r'O  blood  at  the  time  of  this  examination.  The  tentative  diag- 
nosis of  ectopic  gestation  was  made;  a  preliminary  curettage  was 
then  done  for  diagnostic  purposes.  The  curettings,  however,, 
did  not  point  to  intra-uterine  pregnancy,  but,  in  view  of  the 
clinical  history.  Dr.  Bandler  deemed  it  advisable  to  open  the 
pbdomen.  There  was  no  blood,  either  free  or  clotted,  anywhere 
in  the  peritoneal  cavity.  On  the  right  side,  however,  the  ovary 
was  seen  to  be  twice  as  large  as  compared  with  the  left  ovary, 
and  contained  a  large  hemorrhagic  mass.  The  latter  resembled 
a  hemorrhagic  corpus  luteum.  At  the  same  time  ovarian  preg- 
nancy had  to  be  thought  of.  The  right  ovary  and  the  greater 
portion  of  the  right  tube  were  remoAcd  en  masse.  A  small  por- 
tion— about  y^  of  an  inch  in  length — of  the  isthmical  tube  was. 
left  in  situ.  A  hasty  examination  of  the  excised  portion  of  the 
tube  showed  that  a  few  drops  of  blood  could  be  expressed  from 
the  fimbriated  end.  In  view  of  this  finding,  and  also  to  complete 
the  anatomical  study  to  prove  an  ovarian  pregnancy,  should  this, 
latter  be  the  case,  I  thought  it  advisable  to  resect  the  residual 
portion  of  the  tube,  to  which  Dr.  Bandler  readily  consented.  I 
was  surprised  to  find,  on  rolling  this  isthmical  portion  of  the 
tube  between  my  fingers,  a  small  nodule  of  the  size  of  a  very 
small  pea.  The  sensation  was  so  curious  and  so  suggestive  that 
I  asked  several  gentlemen  to  palpate  it.  I  fear  the  specimen 
must  have  sufi'ered  as  a  result  of  this  manipulation. 
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Driiioiislrdtioii  of  the  Scclioiis. 

The  nodular  portion  of  the  tube  was  (hvided  at  about  its 
middle  point  after  hardenini^.  Jt  showed  a  rather  firm  coagulum 
attached  to  one  wall,  resembling-  the  ])icture  of  an  ectopic  mass 
on  section.  hjlher  half  of  this  nodule  was  then  blocked  and 
cut  serially.  I'n fortunately  a  number  of  .sections  were  thus  lost; 
the  series,  however,  shows  a  \er\-  clear  ])icture  of  an  exceedingly 
•  }Oung  o\um  in  the  tube.  The  distal  half  sliows  a  coagulum 
attached  to  the  superior  wall  of  the  Fallopian  tube  and  occupying 
about  one  half  the  width  of  the  tube.  Only  one  third  of  its  cir- 
■cumference  is  attached.  It  measures  at  its  greatest  diameters 
3x3.5x3.75  millimetres.  'Jhe  tube  is  apparently  not  enlarged 
and  would  correspond  to  an  average  tube  at  this  point,  i.  e.,  5.X6 
millimetres.  At  the  base  of  the  coagulum  are  seen  two  masses 
of  trophoderm.  from  which  are  gi\-en  off  several  streaks  of 
trophoblast,  which  stretch  toward  the  outer  and  the  inner  portion 
of  the  ovum  and  enclose  between  them  fresh  blood  cells.  The 
ovum  itself  is  intimately  ccjnnected  with  the  muscularis.  its  l)ase 
rests  upon  several  layers  of  large  pale  and  more  intensely 
stained  fusiform  and  large  polymorphous  cells,  which  form  the 
decidua  basalis.  The  circumference  of  the  coagulum  is  lined  by 
one  or  two  layers  of  the  same  sort  of  cells,  which  may  be  taken 
to  represent  the  decidua  retiexa.  These  cells,  however,  are  in  a 
very  poor  state  of  preservation.  Here  and  there  throughout  the 
c<.iagulum  may  be  seen  small  clusters  of  trophoblast  cells.  The 
embryo  as  such  can,  however,  not  l)e  made  out.  The  tuljal 
epithelium  fringes  the  margin  of  the  o\'um  a  little  abox'e  its 
point  of  insertion  on  either  side.  The  few  adjoining  tufts  show 
a  varying  number  of  decidua  cells.  The  musculature  also  shows 
a  small  number  of  these  wandering  decidua  cells  close  to  the  base 
of  the  ovum.  There  is  a  small  amount  of  leucocytic  infiltration 
mimediately  underlying  the  base  of  the  ovum,  but  this  is  conspicu- 
ously absent  iii  all  the  other  elements  of  the  tube.  The  ovum 
gets  smaller  and  smaller  as  we  approach  the  fimbriated  end.  and 
is  finally  seen  to  consist  of  a  small  blood  clot  in  connection  with 
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one  column  of  the  tubal  epithelium  and  then  to  disappear  alto- 
gether. The  tube  itself  beyond  this  point  shows  nothing  abnormal. 

Followed  toward  the  uterine  end  of  the  tube,  the  tropho- 
derm  quickly  disappears;  instead  there  is  only  the  trophoblast 
capsule  with  well  marked  decidua  basalis.  At  this  point  there  is 
pronounced  hypertrophy  of  the  muscle.  A  great  number  of 
muscle  fibres  are  seen  to  penetrate  the  coagulum.  The  margin 
of  the  latter  is  almost  completely  enclosed  by  a  single  laver  of 
tubal  epithelium.  The  entire  coagulum  is  much  smaller  than  that 
of  the  other  half,  as  above  described,  and  fills  only  a  small  por- 
tion of  the  tube  lumen.  But  here  we  also  encounter  another 
smaller  lumen  in  the  vicinity  of  the  broad  ligament.  This  lumen 
is  lined  by  columnar  epithelium,  which  is  thrown  into  very 
primiti\'e  tufts,  and  resembles  in  general  the  histologic  picture 
of  the  isthmical  portion  of  the  tube.  A  broad  muscular  septum 
separates  these  two  lumena.  As  we  follow  this  series  toward  the 
uterine  end,  these  two  lumina  show  a  variation  in  size,  so  that 
soon  they  are  of  equal  width  when  there  begin  to  appear  small 
channels  at  the  same  side  of  the  insertion  of  the  ovum  lined  by 
tubal  epithelium,  which  connect  the  two.  Presently  the  septum 
gets  thinner  and  smaller,  the  two  lumina  communicate  broadly, 
the  ovum  almost  disappears,  while  its  muscular  bed  is  verv  con- 
spicuous. The  septum  itself  disappears  entirely  and  is  only  rep- 
resented by  a  local  thickening  of  the  muscularis.  The  tube  be- 
yond this  point  shows  nothing  exceptional. 

This  brings  us,  I  think,  to  the  question  of  etiology  of  ectopic 
gestation.  Explanations  so  far  are  numerous,  and  by  no  means 
altogether  established.  The  difficulty  in  the  study  of  the  etiology 
of  ectopic  gestation  lies  in  the  fact  that  material  dealing  wdth  the 
very  early  stages  has  been  exceedingly  scarce.  We  have  even 
come  upon  our  case  quite  by  accident,  although  clinically  the 
presumptive  diagnosis  of  ectopic  gestation  was  justified.  Ectopic 
gestations  as  ordinarily  studied  for  purposes  of  pathogenesis 
already  show  a  certain  amount  of  intra-capsular  or  extra-capsular 
hemorrhage,  and  a  certain  amount  of  inflamation.  The  inflama- 
tion  may  be  secondary  to  the  ectopic  as  well  as  a  primary  cause 
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ot  ihc  same.  It  is  desirable,  therefore,  to  have  an  ovum  which 
had  not  proceeded  to  this  stage.  Our  si)ecimen  shows  a  complete 
ahsaice  of  inllammatory  changes.  Instead  we  find  a  muscular 
spur  at  a  portion  of  the  tube  where  the  lumen  is  ordinarily  nar- 
row. It  would  .seem  that  the  ovum,  in  traveling  toward  the 
uterine  end  of  the  tube,  had  encountered  this  spur,  which  acted 
:n  a  purely  meclianical  way,  and  then  penetrated  the  mucosa  and 
embedded  itself  into  the  hypertrophied  portion  of  the  muscularis. 
Whether  this  was  intra-columnar  or  columnar  is  rather  hard  to 
say.  The  muscular  spur,  in  conjunction  with  the  local  muscular 
hypertrophy  wcjuld  serve  as  a  direct  obstructing  cause.  The 
.-mall  diverticulum  which  dips  down  toward  the  mesosalpinx  is 
situated  toward  the  proximal  side  of  the  septum,  and  hence  can- 
not be  considered  as  a  factor  in  the  etiology  of  this  ectopic  gesta- 
tKjn.  The  condition  is  rather  one  which  resembles  the  inter- 
muscular division  of  the  tu1)al  epithelium,  as  first  described  by 
W'ertli  and  Jnith,  and  also  the  partial  attempt  at  a  duplication 
of  the  tube,  as  described  by  Goebel.  I  think  that  in  this  case  we 
might  reasonably  .say  that  the  cause  of  the  lodgment  of  the  ovum 
in  the  tube  is  purely  a  mechanical  one,  and  was  due  to  an  anoma- 
lous overgrowth  of  the  musculature,  plus  a  muscular  septum 
f(jrmation,  which  together  narrowed  the  normally  small  lumen 
at  the  isthmical  portion  of  the  tube  and  rendered  impossible  the 
l)rogress  of  the  ovum  toward  its  normal  goal — the  uterus. 

Discussion. 

Dr.  Stewart  :  Might  it  not  be  possible  that  there  is  another 
explanation  for  the  thickening  of  the  muscle  coat  around  the 
ovum.  Is  it  not  true  that  when  the  o\um  grows  in  the  tube 
there  is  a  hypertrophy  of  the  tubal  musculature,  just  exactly  as 
>ou  get  in  the  uterus?  This  muscular  enlargment  might  there- 
fore be  more  the  result  of  the  tubal  implanation,  than  its  cause. 

Dr.  Ewing:  I  would  like  to  ask  if  any  villi  were  found  in 
gestation. 

Dr.  Rubin:  I  think  that  it  is  rather  likely  that  the  hyper- 
trophy of  the  musculature  may  have  followed  the  lodgment  of 


EFFECTS    OF    COLD.  113 

the  ovnni.  except  that  this  would  not  account  for  the  septum 
formation  at  the  same  time.  Xor  would  such  hypertrophy  be  so 
peculiarly  eccentric. 

There  were  no  chorionic  villi  found.  The  ovum  itself  is 
exceedingly  young,  I  think.  As  far  as  I  have  been  able  to  see,  it 
is  probably  the  youngest  ovum  in  a  tube  that  has  been  demon- 
strated. That  shown  by  Futh  in  1899  was  supposed  to  be  two 
weeks  old  but  it  was  very  much  larger  than  the  one  shown  in  my 
specimen,  and  in  the  light  of  most  recent  investigations,  notably 
those  of  Teacher  and  Bryce,  must  have  been  much  older  than 
was  originally  estimated,  yiy  specimen,  though  much  larger 
than  Leopold's  ovum  in  utero  shows  almost  identical  pictures. 
Though  it  is  not  possible  to  determine  its  exact  age,  it  is  safe  to 
assume  that  it  is  younger  than  14  or  15  days. 


THE  EFFECTS  OF  COLD  OX  AXLMAL  TISSUES. 

ROBERT    A.    LAMBERT,    M.D. 

(From    the    Department    of    Pathology    of    the    College    of    Physicians    and 
Surgeons,    Columbia    University.) 

The  effect  of  cold  on  the  animal  organism,  though  full  of 
interest  and  perhaps  of  greater  practical  importance  than  the 
effect  on  individual  tissues,  will  be  left  for  discussion  at  some 
future  time.  While  closely  related,  the  two  questions  should  not 
be  confused.  Principles  governing  the  effect  of  cold  on  the  body 
do  not  necessarily  apply  to  the  effect  on  its  constituent  tissues.  It 
is  an  interesting,  and  well  recognized  fact,  that  isolated  mam- 
malian tissues,  or  even  entire  organs,  can  withstand  temperatures 
far  below  that  fatal  to  the  body  as  a  whole. 

In  considering  the  effect  of  low  temperature  on  animal 
tissues,  the  first  question  which  arises  is:  Is  the  injury  due  to 
the  low  temperature  itself  or  to  the  associated  freezing?  This 
question  had  been  definitely  settled  in  regard  to  many  plant  cells 
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and  protozoa  tlirou^di  the  process  of  "over-c<j(jlinf(,"  a  well  un- 
(lerst<jo(l  pliysical  plienoineiKJii  in  uliicli  the  temperature  is 
liiwered  just  under  the  freezin<4  point  without  allowing  freezing 
to  take  place.  Such  experiments  with  a  numher  of  plant  cells 
have  sliown  that  the  injury  is,  for  the  most  part  at  least,  to  be 
attributed  to  the  freezing.  We  have  applied  practically  the  same 
principle  to  studies  with  animal  cells— tissues  of  the  chick  em- 
brvo — with  the  following  techni(|ue :  Hanging-dro])  culture 
l^reparations.  composed  of  small  bits  of  tissue  in  coagulated  i)las- 
ma.  were  placed  for  forty-eight  to  se\enty-two  hours  in  an  ice 
box  at  — 7  to  — 8 '  C.  a  temperature  around  the  freezing  point 
of  chick  tissue.  When  removed  from  the  ice  box  some  of  the 
preparations  were  found  to  be  frozen,  while  others  were  not,  a 
result  to  be  atlril)utc(l  no  doubt  to  accidental  variations  in  the  salt 
content  of  the  drops  of  plasma  due  to  eva]joration.  The  number 
of  frozen  or  unfrozen  jjreparations  can  be  more  definitely  con- 
trolled by  purposeful  \'ariations  in  the  salt  content  of  the  plasma, 
a  procedure  which  ex])erience  has  shown  is  not  of  itself  in  any 
way  harmful.  Such  frc^zen  cultures  do  not  show  upon  subsequent 
incubation  any  growth  phenomena  whats(je\er,  while  the  un- 
frozen cultures  grow  practically  as  well  as  the  controls  which 
have  not  been  exposed  to  cold  at  all.  This  experiment  demon- 
strates then  a  striking  contrast  in  the  effects  on  animal  tissue 
produced  by  freezing  and  by  subjection  to  a  temperature  around 
the  freezing  point  at  which  the  tissue  remains  unfrozen.  The 
experiment,  however,  does  not  settle  the  question  as  to  whether 
prolonged  exposure  to  a  temperature  just  above  the  freezing 
point  may  not  be  in  some  degree  harmful. 

The  results  of  another  series  of  studies  throws  some  light 
on  this  point.  A  comparison  was  made  of  the  duration  of  life  of 
embryonic  chick  tissue  kept  in  hanging  drop  cultures  at  room  tem- 
perature (  +  15  to  18^  C)  and  at  a  temperature  a  little  above  the 
freezing  point  ( — 4  to  — 6^  C).  At  the  end  of  different  periods 
(two,  three,  four,  five,  six,  seven,  eight,  ten  and  fifteen  days) 
tiie  pieces  of  tissue  were  transferred  to  fresh  drops  of  plasma 
and  placed  in  the  incubator  at  T^y'.    Two-,  three-,  four-  and  five- 
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(lay  preparations  in  both  series  gave  good  growths.  Prepara- 
tions kept  for  longer  periods  in  the  ice  box  showed  proportion- 
ately lessened  growth,  and  after  ten  days  exposure  were  always 
negative.  On  the  other  hand,  those  kept  at  room  temperature 
lor  ten  days  were  uniformly  positive,  and  growths  were  occasion- 
ally obtained  from  fifteen-day  preparations. 

These  experiments  show  then  that  embryonic  tissue  may  be 
kept  alive  longer  at  room  temperature  than  at  a  temperature 
just  above  the  freezing  point  of  the  tissue.  This  lessened  vitality 
at  the  lower  temperature  may  perhaps  be  interpreted  as  the  result 
of  some  derangement  in  the  metabolism  in  the  cell  leading  to  an 
acctmiulation  of  injurious  products.  An  instance  of  disturbed 
metabolism  due  to  the  effects  of  cold,  one  that  has  received  care- 
ful study,  is  seen  in  the  sweetening  of  potatoes  in  w^inter.  The 
cold  does  not  inhibit  the  activity  of  the  diastase  normally  present, 
whereas  oxidative  processes  are  greatly  retarded,  with  the  result 
that  sugar  accumulates   (  Miiller-Thuruau  ). 

It  has  been  observed  clinically  that  limbs  exposed  to  cold 
for  any  considerable  period,  though  not  frozen,  may  yet  suffer 
the  serious  injury  known  as  "frost  gangrene."  The  question  as 
to  whether  this  is  a  result  of  a  direct  cell  injiir\-  or  of  an  indirect 
injury  through  circulatory  disturbances,  was  a  subject  of  much 
discussion  among  early  workers.  Later  investigations  have 
shown,  however,  that  this  gangrene  is  due  to  ischaemia.  It  was 
urged  by  Cohnheim  and  others  that  the  ill  etfects  of  freezing  upon 
the  body  tissues  are  likewise  primarily  due  to  circulatory  dis- 
turbances in  the  part  frozen,  but  it  is  now  agreed  that  the  process 
of  freezing  injiu'es  the  cell  directly. 

The  injurious  action  of  cold  on  animal  tissues  is  then  of  two 
kinds,  one  direct  and  toxic  in  character,  the  other  nutritional. 

In  the  process  of  freezing  how  is  the  injury  to  the  cell 
brought  about?  The  mechanism  of  cell  freezing  will  be  made 
clearer  by  a  consideration  of  the  freezing  of  a  salt  solution,  and 
of  some  colloid  such  as  gelatin.  Ice  forms  in  salt  solution  from 
the  water  present  leaving  the  salt  in  concentrated  form  l^etween 
the  crvstals.    Gelatin,  upon  freezing,  is  left  in  firm  layers  1)etween 
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the  panicles  of  ice.  'J'lie  process  of  freezing  of  plant  cells  and 
protozoa  has  been  directly  observed  under  the  microscope.  Ice 
crystals  are  formed  as  in  salt  solutions  and  in  gelatin  from  the 
^\•ater  present.  If  the  cells  are  quite  large  (amoebae,  phycomyces) 
llie  crystals  form  inside  as  well  as  outside  the  cells.  In  small  cells 
tiie  crystallization  is  always  extra-cellular.  In  either  case  there 
occurs  a  marked  distortion  of  the  cell  body. 

The  injurious  effects  of  freezing  upon  cells  may  be  explained 
in  several  Avays :  (  i )  Through  mechanical  tearing  as  the  ice 
crystals  are  formed.  (2)  Through  the  concentration  of  salt 
around  the  crystals.  (3)  Through  the  withdrawal  of  water  in 
the  process  of  ice  formation.  In  regard  to  plant  cells  the  evidence 
is  strong  in  support  of  the  view  that  the  withdrawal  of  water  is 
the  chief  factor.  The  experiments  supporting  this  explanation 
can  not  be  detailed  at  this  time.  A  certain  parallelism  has  been 
found  to  exist  between  the  phenomena  of  resistance  to  freezing 
and  to  drying  by  lower  forms  of  life.  It  has  been  maintained 
tliat  in  both  instances  the  essential  factor  is  the  withdrawal  of 
water  from  the  cell. 

Does  the  injury  to  the  cell  or  tissue  from  freezing  take  place 
in  the  freezing  or  in  the  thawing?  And  does  the  rapidity  of 
thawing  influence  the  degree  of  injury?  Both  of  these  c|uestions 
have  interested  botanists.  The  first  presented  a  difficulty  in  the 
matter  of  separating  the  effects  of  freezing  from  those  of  thaw- 
ing. Goeppert,  however,  using  two  flowering  plants,  orchid  and 
begonia,  which  in  death  undergo  a  change  in  color,  was  able  to 
show  that  death  took  place  while  the  cells  were  in  the  frozen 
state.  Similar  studies  by  Molisch  with  several  fluorescent  algae 
added  further  support  to  Goeppert's  conclusion  that  the  injury 
produced  by  freezing  is  associated  with  the  process  of  crystal- 
lization. Goeppert  maintained  that  it  necessarily  followed  from 
his  work  that  the  rapidity  of  the  thawing  was  a  matter  of  in- 
difference, but  other  investigators  felt  that  on  account  of  the 
limited  application  of  such  tests  the  question  as  to  the  possible  in- 
fluence of  rapid  or  slow  thawing  could  not  be  considered  super- 
fluous.   In  order  to  settle  tliis  i)oint  ^loliscli  and  Miiller-Thurgau, 
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working  independently,  carried  out  experiments  in  which  several 
hundred  plants  and  certain  fruits  were  used,  comparing  the  re- 
sults after  slow  and  after  rapid  thawing.  They  found  that  with 
only  three  exceptions,  all  fruits  (apple,  pear  and  guava)  the  rate 
of  thawing  did  not  modify  in  any  way  the  effect  produced  hy 
freezing. 

A\'hat  is  the  eft'ect  of  subjecting  tissues  to  temperatures 
below  the  freezing  point  ?  It  would  seem  at  first  from  the  pre- 
ceding analysis  of  the  injurious  action  of  freezing  that  after  a 
tissue  is  completely  frozen  a  still  lower  temperature  could  pro- 
duce no  further  injury.  But  this  has  not  been  found  to  be  the 
case.  It  has  been  shown  furthermore  that  the  duration  of  ex- 
posure to  cold  is  an  important  factor.  The  results  of  our  experi- 
ments bearing  on  these  two  points — depth  of  temperature  and 
duration  of  exposure — are  as  follows :  Pieces  of  chick  embryo 
heart  survi\'e  freezing  at  — lo'^C  from  two  to  six  hours  but  are 
killed  ])}■  exposure  for  tweh'e  or  more  hours.  The  same  tissue 
resists  a  temperature  of  — 20  for  five  minutes  but  not  for  twenty 
minutes.  Lower  temperature  obtained  with  a  carbon  dioxide 
freezing  apparently  produces  a  fatal  injury  in  less  than  a  minute, 
Rischpler's  studies  upon  the  eft'ects  of  freezing  animal  tissues  in 
situ  ( rabbits'  ears)  support  the  general  law,  exemplified  in  the 
above  experiments,  that  the  effect  of  low  temperatures  is  directly 
proportional  to  the  depth  of  the  temperature  and  to  the  duration 
of  exposure. 

The  question  as  to  why  this  should  be  so  has  not  been 
satisfactorily  answered  althcjugh  se\'eral  hypothyses  ha\'e  been 
oft'ered  :  (  i  )  That  certain  elements  of  the  cell  (e.  g.  lipoids) 
are  frozen  at  lower  temperatures  than  the  water  present.  (2) 
That  the  crystallization  of  water,  and  the  consequent  drying 
of  the  cell,  becomes  more  complete  with  a  longer  exposure  and  a 
lower  temperature.  (3  )  That  serious  chemical  disturbances  are 
produced  by  very  low  degrees  of  cold.  (4)  That  low  tempera- 
tures aft'ect  dift'erently  the  various  metabolic  processes  in  cells, 
thus  causing  an  accumulation  of  toxic  products.  Xone  of  these 
hypothyses  is  altogether  adequate. 
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Tile  \ai\  iiig  resistance  Uj  c<»ld  of  different  mamalian  tissues 
lias  received  considerable  attention.  'J"he  ears  of  guinea  pigs 
and  rahhits  and  the  tails  of  rats  and  mice  are  well  adapted 
to  such  studies.  The  abdominal  viscera,  while  offering  some 
difficulties  for  carrying  out  experiments  of  this  nature,  have  like- 
wise been  subjected  to  experimental  stud}-.  Ice-salt  mixtures  and 
ether  spray  have  been  chiefly  employed  to  induce  cold.  ^lorpho- 
logical  studies  have  shown  that  if  the  part  be  completely  frozen 
all  tissues  (epithelium,  connective  tissue,  muscle,  bone,  cartilage, 
etc.)  give  evidence  of  being  at  least  temporarily  injured. 
Shrunken  nuclei  and  vacu(jles  in  the  cytoplasm  are  regularly  seen. 
Prolonged  freezing  or  subjection  to  very  low  temperatures 
causes  necrosis.  Short  freezing  repeated  at  intervals  produces, 
especially  in  epidermis,  a  remarkable  hyperplastic  growth.  Aty- 
pical division  figures  and  large  multinucleated  giant  cells  are 
found  in  large  numbers  in  tissue  so  treated.  Certain  tissues  are 
much  more  susceptible  to  cold  than  others.  The  secreting  cells 
of  the  liver  and  kidney  are  easily  killed;  bone  is  less  resistant 
than  cartilage;  muscle  is  more  susceptible  than  connective  tissue. 
It  may  be  .stated  simimarily  that  to  cold  as  to  other  injurious 
agencies,  the  more  liighly  specialized  cells  are  least  resistant.  An 
apparent  exception  to  this  rule  appears  in  the  work  of  Richard- 
son (1867)  who  stated  in  his  report  that  the  freezing  of  a 
pigeon's  brain  produced  only  temporary  irritati\e  phenomena, 
and  that  a  pigeon  whose  cerebral  cortex  had  been  frozen  forty- 
five  limes  remained  perfectly  normal.  The  fact  that  he  employed 
an  ether  spray  on  the  skull  in  his  attempts  to  produce  a  frozen 
condition  renders  it  highl}-  improba1)le  that  tlie  brain  was  frozen 
at  all. 

In  our  tissue  culti\-ation  studies  the  only  thorough  compara- 
tive observations  made  were  with  heart  muscle  and  connective 
tissue  of  the  chick  embryo.  I'he  latter  proved  the  more  resistant 
but  the  difference  was  not  as  striking  as  might  have  been  ex- 
pected. Pieces  of  heart  would  occasionally  resume  beating,  upon 
incubation,   after  having  been    frozen   three   or   four   hours   at 
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—  lo",  while  six  to  twelve  hours  represented,  as  a  rule,  the  limit 
for  connective  tissue. 

The  great  resistance  of  cancer  cells  to  freezing  and  low  tem- 
peratures is  well  known.  Ehrlich  found,  for  example,  that  a 
mouse  carcinoma  frozen  for  two  years  at  — lo'  to  — 14°  was  still 
transplantable.  Gaylord  made  comparative  studies  of  the  resist- 
ance to  an  extremely  low  temperature  of  cancer  cells  and  em- 
bryonic cells,  inoculating  the  tissue  after  exposure  as  a  test  of 
survival.  He  found  that  mouse  carcinoma  cells  survived  the 
temperature  of  liquid  air  ( — 180"^)  for  eighty  minutes,  while 
the  tissues  of  the  mouse  embryo  were  killed  by  twenty  minutes 
exposure. 

Wt  have  made  similar  comparative  studies.  Instead  of 
transplanting  the  treated  tissue,  however,  the  method  of  tissue 
cultivation  has  been  used  as  a  test  of  survival.  The  results  have 
confirmed  the  work  of  Gaylord  as  to  the  greater  resistance  of 
malignant  tumor  cells  as  compared  with  embryonic  cells.  We 
have  also  made  comparisons  between  sarcoma  cells  and  con- 
nective tissue  cells  of  adult  rats.  Cultures  from  both  embryonic 
and  adult  tissues  frozen  five  minutes  at  — 16"  were  regularly 
negative  while  tumor  tissue  treated  in  the  same  way  gave  uni- 
formly positive  cultures,  although  growth  was  less  active  than 
with  untreated  tissue.  That  embryonic  tissue  of  the  chick  is 
much  more  resistant  to  cold  than  mouse  embryo  tissue  is  also 
shown  by  these  experiments. 

The  last  point  to  be  discussed  is  the  effect  of  interrupted 
freezing,  that  is  of  repeated  freezing  and  thawing,  as  compared 
with  that  of  continuous  freezing.  It  has  been  currently  accepted 
that  a  fatal  cell  injury  may  be  produced  more  rapidly  and  with 
greater  certainty  by  interrupted  freezing  than  by  continuous 
freezing.  Theoretically  there  is  some  basis  for  this  belief  inas- 
much as  the  factor  of  mechanical  tearing  would  apparently  be 
increased.  It  has  been  shown  too  that  red  blood  corpuscles  of 
several  species  are  not  readily  destroyed  by  freezing  once  but  are 
easily  broken  up  by  repeated  freezings.  Rigid  experimental 
proof  of  this  principle  as  regards  other  animal  tissue  cells,  is, 
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howt'vcT,  (lifticiilt  to  find*  On  the  contrary,  considerable  work- 
has  been  done  which  inchcates  tliat  the  dnration  of  cxposnre  and 
the  depth  of  the  tenipcratnre  are  ninch  more  important  factors. 
Fuerst,  for  example,  found  that  freezing  a  rabbit's  ear  eight 
times  with  intervals  of  fifteen  or  thirty  minutes  between  the 
freezings  does  not  cause  any  marked  destruction  of  tissue, 
whereas  it  has  l)een  shown  by  Rischpler  and  others  that  ten  to 
thirty  minutes  continuous  freezing  is  followed  by  wide-spread 
necrosis  and  sloughing. 

Siiiiiiiiary. 

1.  Low  temperatures  associated  with  freezing  produce  a 
■direct  cell  injury.  The  injury  is  probably  produced  through  the 
\vithdrawal  of  water  in  the  process  of  crystallization. 

2.  Temperatures  slightly  above  the  freezing  point,  are 
harmful  if  long  continued.  In  extremities  the  result  is  gangrene 
from  circulatory  disturbances.  With  cultures  of  chick  tissue 
the  effect  is  probably  due  to  a  derangement  of  cell  metabolism. 

3.  The  influence  of  the  rate  of  thawing  is  negligible. 

4.  The  effect  of  extremely  low  temperatures  is  propor- 
tional to  the  duration  of  exposure  and  depth  of  temperature, 

5.  I>ody  cells  \ary  in  their  resistance  to  cold.  The  highly 
specialized  organ  cells  show  least  resistance.  Cancer  cells  are 
more  resistant  than  the  cells  of  normal  adult  and  embryonic 
tissues. 

6.  Repeated  freezing  of  an  extremity  produces  less  harm 
than  a  single  long  continued  freezing.  Short  freezing  at  inter- 
\als  induces  in  certain  tissues  a  remarkable  hyperplastic  growth. 
Long  continued  freezing  is  followed  by  complete  necrosis  and 
sloughing. 

*Reccnt  experiments  with  pieces  of  cliick  enil)ryo  intestine  have  shown 
that  while  a  few  cells  grow  out  in  cultures  after  rapid  freezing  and  thawing 
tlire*  times,  a  more  diffuse  growth  takes  place  from  tissue  frozen  contin- 
uously at  the  same  temperature  (-16%)'  for  the  same  length  of  time;  that 
is,  a  somewhat  greater  injury  is  produced  by  interrupted  freezing. 
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Discussion. 

Dr.  Stewart  :  It  is  very  surprising  how  many  contra- 
dictory reports  one  finds  in  the  Hterature  regarding  freezing.  I 
have  read  numerous  papers  that  have  been  written  regarding 
the  effect  on  Hfe  of  freezing.  One  man  will  say  emphatically 
that  the  frog  can  l^e  frozen  stiff  and  another  will  say  just  as 
positively  that  it  cannot. 

Referring  to  the  difference  between  the  resistance  of  cancer 
cells  and  embryonic  cells  this  seems  very  important,  because  it. 
was  the  tendency  before  Dr.  Lambert's  paper  to  regard  the  de- 
structive effect  of  freezing  as  a  purely  mechanical  process.  His 
work,  however,  shows  that  the  mechanical  theory  does  not  ex- 
plain all.  Here  is  a  cancer  cell  which  is  frozen  just  as  hard  and 
an  embryonic  cell,  and  yet  the  one  li\es  and  the  other  does  not. 
There  certainly  must  be  a  more  deep  seated  process  than  the 
mechanical  process. 

Dr.  Lambert  :  The  cells  of  the  transplantable  rat  and 
mouse  tumors  show  a  far  greater  resistance  to  cold  than  either 
the  normal  or  embryonic  tissues  of  these  species.  Embryonic 
chick  tissues,  as  I  stated  before,  are  more  resistant  than  those 
of  rats  and  mice. 

I  emphasized  the  point  as  to  the  difference  in  the  effects 
produced  by  interrupted  and  by  continuous  freezing  because  it 
is  a  current  belief  that  the  former  produces  the  greater  injury, 
an  opinion  so  far  as  I  have  been  able  to  ascertain,  not  based  on 
experimental  work. 

The  reader  whose  interest  leads  him  further  into  this  subject  will  hnd 
in  the  two  following  treatises  references  to  the  literature: 

'IMoLiscH  :      Uiifersuclutiigeii  ilber  das  Erfricrcii  dcr  rflanzcii.  Jena.  i8gi. 
'^Iarchaxd:     Die  Kiilte  als  Krankheitsiirsachc;  Krehl  u.   Marchand.  Hand-- 
bucli   der  AUg.  Path.,   Bd.    i,   Leipzig,   1908. 
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HYPOPLASIA  OF  THE  KIDXEYS. 

F.   K.   MOrXT,   M.D. 

The  organs  here  presented  were  taken  from  a  foundhiig  haby, 
admitted  to  the  Xew  York  Nursery  and  Child's  Hospital,  March 
26.  19 1 2,  aged  14  days,  on  the  service  of  Dr.  Kerley.  to  whom  I 
are  indebted  for  the  report  of  the  clinical  history.  It  was  in  poor 
physical  condition  on  admission,  and  during  its  stay  of  ten  days 
gradually  lost,  dying  apparently  of  inanition;  weight  shortly  be- 
fore death  was  4  lbs.  5  ozs.  There  was  no  record  of  urination,  but 
it  is  improbable  that  dry  diapers  would  have  passed  without  notice. 

Autopsy  was  performed  April  5th.  24  hours  post  mortem. 
Male  child,  white,  poorly  nourished.  46  cm.  in  length.     Feet  in  at- 
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tiliule  of  moderate  equlnovarus,  more  marked  on  the  right  side; 
no  otlier  deformities  apparent.  Aside  from  the  urogenital  or- 
gans, there  were  no  imix)rtant  changes  in  the  viscera.  The  kid- 
neys did  not  pretsent  the  usual  retroperitoneal  prominences  along- 
side the  vertebral  column,  but  their  positions  could  be  identified 
by  the  distinct  course  of  the  ureters.  Adrenals,  kidneys,  ureters, 
and  bladder  were  removed  together.  The  adrenals  appear  of  nor- 
mal size,  color,  and  consistence;  section  shows  the  usual  midzone 
hyperemia. 

The  right  kidney  is  slightly  smaller  tlian  the  left,  each  being 
smaller  than  its  corresponding  adrenal ;  tlie  contrast  is  exagger- 
ated, due  to  the  depth  of  the  concavities  on  the  under  surfaces  of 
the  adrenals  which  the  kidneys  occupy.  The  surface  of  the  right 
kidney  except  for  indistinct  lobulation  is  smooth ;  on  section  the 
cortex  is  i  mm.  thick,  the  medulla  3-4  mm.  The  hilus  is  comple- 
tely filled  with  dense  tissue  occupying  the  usual  position  of  the 
pelvis.  The  lumen  of  the  ureter  appears  to  end  blindly  in  a  slight 
enlargement ;  the  apices  of  the  papillae  are  thus  separated  from  the 
ureteral  cavity  by  a  wall  of  tissue  varying  from  i  to  3  mm.  in 
thickness.  The  surface  of  the  left  kidney  has  scattered  nodular 
prominences,  slightly  paler  than  the  surrounding  kidney  tissue, 
from  I  to  3  mm-  in  diameter-  Some  are  solid,  others  distinct  thin- 
walled  cysts.  On  section  the  cortex  is  about  i  mm.  thick :  pyramids 
are  of  very  unequal  size  and  shape,  the  outlines  being  partly  ob- 
scured by  the  presence  of  fairly  well-defined  yellowish  white  no- 
dules. Vessels  are  injected.  Init  the  markings  are  extremely  irregu- 
lar. There  is  a  large  amount  of  tissue  in  the  region  of  the  hilus, 
as  in  the  right  kidney.  The  ureters  were  not  probed  before  fixa- 
tion. In  the  lower  portion  they  appear  of  normal  caliber  but  the 
wall  seems  thick  and  nodular.  Nearer  the  kidneys  the  lumen  is 
distinctly  narrowed.  The  bladder  is  contracted,  and  contains  a 
small  amount  of  clear  urine;  there  was.  therefore,  some  secretion 
by  the  kidneys.  In  tracing  the  vas  deferens,  no  seminal  vesicle 
could  be  found  on  either  side. 

Histological  examination  revealed  nothing  abnormal  in  the 
lungs,  liver,  heart,  spleen  or  intestines.     Pancreas  showed  slight 
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intra-  and  perilol:)nlar  cirhosis.  Adrenals  showed  the  customary 
degeneration  of  the  inner  cortical  zone  with  hyperemia. 

Right  kidney  with  low  power  is  easily  separated  into  an  outer 
spongy  zone  and  the  more  solid  medulla.  In  the  cortex  the  tubules 
are  lined  with  swollen  granular  ragged  epithelium,  resembling  nor- 
mal convoluted  tubules ;  the  cells  however  are  granular,  and  in 
some  places  filled  with  large  "colloid"  droplets.  The  lumen  fre- 
quently contains  granular  material.  Between  these  are  greatly 
dilated  tubules  or  cysts  wdiose  walls  are  lined  by  a  single  layer  of 
more  or  less  flattened  cuboidal  epithelium-  In  addition  there  are 
scattered  small  tubules  resembling  the  Henle  loops-  The  glom- 
eruli are  mostly  well- formed,  but  in  the  superficial  portion,  occa- 
sional rudimentary  glomeruli  of  small  size  and  with  the  tuft  cov- 
ered by  cuboidal  epithelium  may  be  found.  In  the  medulla  the  tu- 
bules are  extremely  irregular  in  shape  and  caliber.  They  are  lined 
by  cylindrical  epitheliimi  of  the  usual  type  with  distinct  cuticular 
border.  In  some  of  the  pyramids,  the  tubules  are  widely 
separated  by  a  very  cellular  connective  tissue  of  loose  texture; 
scattered  through  this  are  occasional  groups  of  roimd  cells,  and 
eosinophiles ;  some  of  the  former  are  undergoing  mitosis,  the  ap- 
pearance suggesting  active  blood  formation.  The  left  kidney 
presents  a  similar,  though  somewhat  more  complicated  structure. 
Distinction  between  cortex  and  medulla  is  not  clear  cut.  The  cap- 
sule is  thickened  and  contains  smooth  muscle  fibers ;  in  several 
sections  are  small  tumor  like  masses,  lying  partly  within  the  cap- 
sule and  composed  of  polygonal  cells  filled  with  fat  globules  of 
varying  size,  which  are  not  anisotropic  and  stain  bright  red  with 
Scharlach  R.  These  are  evidently  small  lipomatous  tumors  and 
not  aberrant  adrenals.  The  cortex  shows  a  structure  resembling 
that  of  the  other  kidney.  The  cyst-like  spaces  reach  a  large  size. 
They  frecjuently  show  heaping  up  of  cells  at  some  portion  of  the 
lining,  or  a  spur  formation  resembling  incomplete  septa.  The 
medulla  also  resembles  that  of  the  other  kidney.  Some  of  the 
pyramids  appear  to  contain  more  numerous  tubules  than  others; 
where  the  tubules  are  few,  they  show  marked  dilatation. 

Scattered  through  both  kidneys,  but  more  numerous  in  the 
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left,  are  islands  of  embryonic  cartilage.  They  lie  immediately 
beneath  the  capsule,  also  along  the  large  ves.sels  entering  the  hilus, 
and  in  various  parts  of  the  cortex.  'J'hey  are  surrounded  by  con- 
centric la}crs  of  connective  tissue  cells,  and  are  quite  sharply  de- 
marcated from  the  surrounding  kidney  tissue. 

Sections  through  the  left  ureter  shows  a  pehic  l)ranching  into 
two  short  arms.  As  has  been  said  there  is  no  dilatation  into  a 
true  pelvic  cavity,  and  the  end  is  surrounded  by  a  thick  mass  of 
tissue  composed  of  smooth  muscle  fibers  and  connective  tissue 
which  appears  to  separate  it  from  the  kidney  tissue  proper.  Failure 
of  the  collecting  tubules  to  unite  with  the  pelvis  immediately  sug- 
gests itself  as  a  possible  exi)lanation  for  the  malformation  of  the 
renal  tissue.  In  some  sections,  a  direct  connection  can  be  deuKjn- 
strated  between  the  collecting  tul)ules  aiid  the  rudimentary  pelvic 
cavity ;  but  many  of  the  papilUie  seem  to  be  closed  at  the  apices  by  a 
circumferentially  disposed  stratum  of  fibrous  tissue,  and  it  is  the 
tubules  in  these  papillae  which  apparently  show  the  greatest  dis- 
tention. The  ca\'ity  of  the  rudimentary  pehis  and  its  continua- 
tion into  the  ureteral  lumen  is  lined  by  scjuamous  ei)ithelium  of 
normal  type  but  varying  greatly  in  thickness  in  difterent  regions ; 
in  some  places  there  is  a  localized  heaping  up  of  cells- 
Blood  vessels  show  no  especial  change ;  there  is  a  rich  capil- 
lary supi?ly  to  the  young  connecti\'e  tissue  which  constitutes  the 
bulk  of  the  pyramids- 

The  literature  contains  reference  to  a  number  of  cases  sim- 
ilar to  this.  AscholY^  refers  to  the  condition  in  his  text  as  "Hypo- 
plastische  Zystenniere,"  and  cases  have  been  reported  by  v.  ]\Iu- 
tach,*  Riickert,^  Busse,^  Meyer,^  Natanson^  and  others. 

The  kidneys  are  considerably  smaller  than  the  normal. 

Right  Left 

Measurements  (after  hardening)  .  .  .20x7x5  mm.  25x10x10  mm. 
Average  measurements  (Vierordt)  50x24x17    "     49x25x17    " 

Weights   (after  hardening) 0.65  gms.  1.70  gms. 

Average  weights  (Vierordt) 10.5 

Cartilage  is  not  uncommon  in  the  teratomatous  tumors  of 
the  kidney,  but  in  the  reported  cases  these  are  large  tumore  show- 
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ing.  rapid  and  malignant  growth  with  tendency  to  metastasize. 
Aside  from  the  cartilage  there  is  nothing  in  this  case  to  justify  a 
belief  in  the  teratomatous  nature  of  these  kidneys,  especially  since 
the  histological  elements  and  characteristically  the  striated  muscle 
fibers,  of  renal  mixed  tumors  are  wanting.  The  presence  of  the 
cartilage,  on  the  other  hand,  is  hard  to  explain.  Of  the  possible 
sources,  first  the  inclusion  of  aberrant  skeletal  tissue,  and  secondly 
a  metaplasia  of  the  young  connective  tissue,  the  latter  seems  more 
probable ;  but  there  is  no  real  basis  for  decision. 

In  regard  to  the  cystic  structures,  Virchow's  original  idea 
that  the  cysts  we4"e  sequelke  of  inflammatory  conditions  of  the  pa- 
pilla, or  obstruction  by  uric  acid  deposits  has  been  generally  aban- 
doned- Evidence  of  inflammation  in  the  papillae  is  not  found  and 
the  fre(|uent  association  of  other  de\-elopmental  anomalies,  as  ab- 
sence of  the  seminal  vesicles  in  this  case,  points  to  congenital 
rather  than  acquired  causation-  Of  the  theories  which  explain 
C}"sts  as  neoplasms  and  those  which  attril)ute  the  cysts  to  a  failure 
of  union  of  the  component  parts  of  the  urinary  system,  the  latter 
appears  more  plausible,  and  is  more  generally  held.  The  study 
of  this  case  has  led  to  the  tentative  conclusion  that  there  has  been 
a  defective  connection  between  urinifer()us  tubule  and  ureter;  the 
exact  situation  of  the  defect,  whether  down  in  the  papilla;  as 
would  seem  evident  from  some  portions  and  in  contradiction  to  the 
current  conception,  or  where  the  collecting  tuljule  begins  we  have 
as  yet  been  unable  to  decide. 

A  more  complete  descripti(m  will  l)e  published  later. 
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Discussion. 

Dr.  F.  C.  Wood  said  that  he  could  not  add  anything  new  to  the 
discu.ssion  of  this  ca.se  as  he  had  never  seen  a  .specimen  of  exactly 
this  tvpe.  He  was  under  the  impression  that  in  the  ordinary  con- 
genital cvslic  kidney  the  whole  tissue  was  much  more  spongy  than 
was  shown  in  this  specimen.  The  fact  that  the  cy.stic  change  was 
not  very  extensive  would  give  a  wonderful  opportunity  to  Dr. 
Mount  to  ascertain  the  exact  site  of  the  obstruction. 

Dr.  MacC".\li,i'm  :  1'here  are  several  well-known  types  of 
congenital  cystic  kidney.  In  those  of  which  Dr.  Wood  spoke  one 
can  make  out  relatively  little  because  of  the  great  distortions. 
Others  found  at  birtli  sliow  somewhat  simplified  conditions.  I  had 
at  one  time  a  reconstruction  made  by  Dr.  F.  AI.  Aleader  of  a  cystic 
kidney  found  in  a  newborn  infant  which  was  otherwise  much 
malformed,  with  cysts  of  the  liver  and  supernumery  digits.  In  this 
instance  the  kidne)s  were  large,  soft  and  gelatinous,  containing 
small  cysts  and  were  of  such  size  that  they  had  to  be  removed  be- 
fore the  child  could  be  delivered.  It  seemed  possible  to  make  out 
cysts  connected  with  glomeruli  and  others  connected  with  the  con- 
ducting tubules. 

Since  that  time  I  have  seen  a  number  of  examples  of  another 
type  of  which  fusiform  cysts  were  found  in  the  pyramids  without 
any  evidence  of  obstruction  at  any  point.  This  condition  is  some- 
times seen  in  the  adult. 

Of  course  the  most  plausible  idea  of  the  origin  of  the  cystic 
kidney  is  that  the  two  portions  of  the  tubules  which  ordinarily 
unite  are  prevented  from  doing  so.  In  Dr.  Mount's  case,  how- 
ever, there  seems  to  be  a  different  point  of  obstruction,  namely 
between  the  ureteral  anlage  and  that  of  the  tubules. 

Dr.  Mount:  The  appearance  of  the  kidney  was  as  if  the 
ureter  had  stopped  at  the  pelvis  and  had  not  given  oft  secondary 
branches  to  unite  with  the  collecting  tubules. 
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The  subject  of  this  report  was  a  previously  heahhy,  hand- 
some, well-nourished  boy  of  three  years,  who  was  born  and  lived 
at  the  Nursery  and  Child's  Hospital.  I  am  indebted  to  Dr.  Free- 
man for  the  clinical  history,  and  to  Dr.  Sawyer,  the  House  Phy- 
sician, for  additional  notes. 

On  the  e\ening  of  April  29th,  the  child  had  gone  to  bed,  ap- 
parently in  perfect  health.  At  2  :30  in  the  morning  the  house  phy- 
sician was  called,  and  found  him  vomiting,  irritable  and  delirious, 
with  a  temperature  of  103^.  In  the  morning  he  was  again  sum- 
moned because  the  child  was  having  con\ulsions.  A  mustard  bath 
was  given,  after  which  the  child  lay  in  an  apathetic,  semi-con- 
scious state  until  its  death  at  12  o'clock,  nine  and  a  half  hours  after 
the  onset  of  the  symptoms.  It  was  slightly  cyanosed ;  the  respira- 
tion became  slow  and  gasping ;  the  pulse  A\"as  si miewhat  rapid, 
but  fairly  strong  until  a  short  time  before  death,  when  it  failed 
Jto  respond  to  injections  of  ether  and  camphor. 

The  autopsy  was  made  the  follijwing  morning.  The  body 
was  that  of  a  large,  very  well-nourished  child,  of  neither  pasty  nor 
obese  habitus.  There  were  a  few  scattered  purplish  petechial 
spots  ON-er  the  trunk  and  extremities,  and  more  numerous  small 
bright  red  hemorhagic  blotches  in  the  visceral  and  parietal  peri- 
toneum. Eyes,  ears,  nose  and  teeth  were  normal.  The  thymus 
was  large,  fleshy  and  lobulated,  and  weighed  19  gms.  The  heart 
seemed  relatively  large,  and  there  was  a  distinct  hypertrophy  of 
the  left  ventricle.  On  the  aortic  surface  of  the  anterior  mitral 
leaflet  were  a  few  atheromatous  patches,  and  the  aorta  above  the 
sinuses  seemed  slightly  thickened.  There  were  no  other  cardiac 
lesions  or  anomalies.  The  lungs,  aside  from  moderate  conges- 
tion and  (edema,  were  normal.  The  liver  was  rather  opaque  and 
friable,  but  otherwise  unchanged.  The  spleen  was  slightly  en- 
larged, firm,  dark  and  smooth  on  section.  The  follicles  were  very 
numerous,  of  moderate  size,  not  prominent  above  the  surface. 

There  was  an  excessive  lymphoid  hyperplasia  throughout. 
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Tonsils  and  lingual  f(;llicles  were  lar^e.  In  the  small  gut,  the  sol- 
itary follicles  and  the  Pcyer's  placjues  were  exceedingly  conspicous 
as  was  the  lymphoid  tissue  of  the  appendix-  Aside  from  slight 
bypera^mia  of  some  of  the  Fever's  phujues,  and  for  the  presence  of 
scattered  punctate  hemorrliages  in  the  mucosa  of  the  stomach  and 
small  intestine,  the  alimentary  tract  was  normal  througliout.  The 
intestinal  contents  consisted  of  loose  yellow  fecal  matter  with  a 
slight  admixture  of  mucus.  The  mesenteric  lymph-nodes  were 
extremely  large,  up  to  2  cm.  in  length.  Most  of  the  glands  were 
pale  and  firm,  a  few  showed  central  areas  of  hemorrhagic  soften- 
ing. The  kidneys  were  i)ale,  with  injected  blood  vessels.  The 
brain  was  large,  'dry  and  congested.  The  ears  contained  no  exu- 
date. The  lesions  of  chief  interest  were  those  found  in  the  ad- 
renals. The  cellular  tissue  about  the  glands  was  noticeably  oede- 
matous.  The  adrenals  themselves  w'ere  of  normal  size  and  shape, 
but  on  section,  both  glands  showed  a  diffuse  hemorrhagic  infiltra- 
tion, and  were  of  a  uniform  dark  red  color.  The  demarcation  be- 
tween cortex  and  medulla  was,  however,  still  obx'ious  in  certain 
portions.  There  had  l)een  no  extra\asation  into  the  surrounding 
cellular  tissue. 

The  microscopic  sections  show  that  the  diffuse  hemorrhage 
into  both  glands  has  led  to  a  complete  destruction  of  the  medullse. 
Only  a  few  scattered  chromaffin  cells  are  found,  and  for  the  most 
part,  the  medullary  area  is  occupied  by  a  closely-packed  blood 
mass  in  which  no  other  cellular  elements  are  present.  The  archi- 
tecture of  the  cortex  is  better  preserved.  The  capillary  walls  are 
in  places  still  recognizable.  Between  the  capillaries  and  sur- 
rounded by  red-cells,  lie  the  cortical  elements.  Many  of  the  cells 
still  have  a  well-stained  nucleus  and  a  fringe  of  vacuolated  cyto- 
plasm. Others  show  pycnosis  and  even  fragmentation  of  the 
nucleus-  The  columnar  alignment  of  the  cells  in  a  few  places,  be- 
neath the  capsule  and  about  the  central  vein,  is  still  preserved. 

The  capillaries  are  most  often  collapsed ;  their  wall  seems 
somewhat  thickened,  but  the  nuclei  of  the  endothelial  cells  are  not 
swollen.  In  some  of  the  capillaries  are  small  groups  of  polynu- 
ciear  leucocytes,  in  others  hyaline  thrombi.     Some  of  the  larger 
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veins  contain  platelet  thrombi,  which  for  the  most  part  do  not 
cbstruct  the  lumnia  completely. 

The  hemorrhage  is  practically  limited  to  the  glands,  but  in 
cin<.  block,  there  is  found  a  small  rupture  through  the  capsule 
irto  the  adjacent  tissue. 

It  is  interesting  that  the  extra-cortical  adenomata,  several 
of  which  were  found  in  the  sections  examined,  are  entirely  free 
from  hemorrhage.  They  are  of  considerable  size,  and  their 
presence  in  an  uninjured  condition  might  perhaps  justify  one  in 
the  inference  that  an  insufficiency  of  cortical  tissue  was  not  the 
cause  of  death. 

The  nerves  and  sympathetic  ganglia  about  the  glands  appear 
normal.  There  is  an  abundant  exudation  of  fibrin  forming  a 
more  or  less  continuous  sheet  about  the  glands. 

The  histological  study  of  the  remaining  organs  showed  some 
features  wdiich  deserve  mention.  The  centers  of  the  lymphoid 
follicles  in  the  spleen,  intestines  and  certain  lymph-glands  are 
composed  of  large  phagocytic  cells  filled  with  chromatin  frag- 
ments, apparently  derived  from  fragmented,  pycnotic  lymphoid 
cells.  The  lesion  resembles  that  described  by  Flexner  in  his  study 
of  Ivmpho-clytoxins.  and  is  a  familiar  one.  In  the  liver,  how- 
ever, an  interesting  observation  was  made.  The  liver  capillaries 
contain  numerous,  dark  staining  bodies,  varying  in  size  from  that 
of  a  liver-cell  nucleus  to  small  coccus-like  particles.  These  are 
urdoubtedly  free  nuclear  structures  in  various  stages  of  degener- 
ation. The  larger  bodies  are  crescentic  in  shape;  the  chromatin 
is  condensed  against  the  nuclear  membrane,  the  central  portion 
being  pale.  How  is  the  presence  of  these  degenerating  nuclear 
particles  to  be  explained?  Obviously,  they  are  not  derived  from 
the  liver  elements  themselves,  since  the  hepatic  cells  and  the  cap- 
illary endothelium  show  no  degenerative  changes.  Possibly  they 
are  derived  from  the  fragmented  and  pycnotic  nuclei  which  are 
found  in  the  lymphoid  follicles  of  the  intestine  and  mesenteric 
glands,  and  which  have  been  swept  into  the  liver. 

In  the  myocardiuiu,  there  were  fouud.  scattered  through  the 
Uiusculature,  small  collections  of  polynuclear  leucocytes.     A  dis- 
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liiicl  necrosis  of  the  muscle  fibers  in  these  areas  could  not  be 
made  out. 

The  ki(hK'ys  sliow  an  intense  dej^eneralinn  of  tlie  cells  of  the 
convoluted  tubules.  Some  of  the  cells  appear  to  have  undergone 
actual  necrosis ;  all  of  them  are  granular,  swollen  and  stain  in- 
tensely with  eosin. 

The  cause  of  this  fulminating  illness  is  obscure  and  myster- 
ious. Cultures  made  from  the  spleen  on  plain  and  serum  agar 
remained  sterile  after  foin^  days,  and  we  have  no  basis  for  group- 
ing the  case  with  any  of  the  known  infections. 

1"he  numerous  cases  of  adrenal  liemorrhage  which  have  been 
reported  fall  into  se\eral  groups.  One  of  these  groups  includes 
the  large  number  of  cases  observed  in  still-born  or  new-born  in- 
fants, in  ^\•hich  birtli-trauma  or  manipulations  to  start  respira- 
tions may  be  regarded  as  initiating  the  hemorrhage.  The  great 
fragility  and  hyperemia  of  the  inner  cortical  zone,  which  begins 
its  regressive  changes  at  this  period,  may  be  looked  upon  as  con- 
tributory. In  other  cases  of  this  group,  the  adrenal  hemorrhage 
may  be  part  of  a  general  hemorrhagic  infection  or  diathesis. 
Cases  of  this  sort  have  been  presented  to  the  Society  at  various 
times  by  Prudden,  Hodenpyl  and  Norris. 

The  cases  occuring  in  adult  life  have  been  frequentlv  associ- 
ated with  thrombosis  of  the  adrenal  veins,  or  of  the  inferior 
vena  cava;  trauma  during  abdominal  operations  is  also  an  oc- 
casional cause.  In  still  other  cases  of  so  called  adrenal  apoplexy, 
no  definite  cause  can  be  discoxered.  Large  bhmd  cysts  form- 
ing palable  tumors,  may  be  formed,  and  since  the  lesion  is  not 
always  bilateral,  recovery  after  operation  is  possible. 

There  is,  however,  a  group  of  cases,  closely  resembling  the 
one  here  reported  in  their  clinical  course  and  pathology,  in  which 
without  previous  history  of  infection  or  other  illness,  a  child 
suddenly  becomes  extremly  ill,  with  high  temperature,  vomiting, 
diarrhcea.  prostration  and  convulsions,  and  dies  within  one  or  two 
days-  Often  a  purpuric  rash  of  greater  or  lesser  intensity  devel- 
ops. Cases  of  this  sort  have  been  reported  by  Batten,^  Andrews,^ 
Voelker,^  Langmead,^  Waterhouse^  and  others.     The  autopsy  re- 
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veals  a  diffuse  hemorhage  into  both  adrenals,  with  scattered  hem- 
orrhages elsewhere.  Cultures  from  the  blood,  spleen  and  from 
the  adrenals  themselves,  when  these  have  been  made,  have  usu- 
ally been  sterile,  although  Riesman  has  reported  several  cases 
in  which  staphylococci  were  recovered  post-mortem,  and  other 
pyogenic  bacteria  ha\e  occasional!}"  been  found.  In  the  majority 
of  cases,  the  etiology  is  obscure.  The  fact  that  similar  lesions  may 
be  produced  in  animals  by  the  injection  of  diphtheria-toxin  and 
other  poisons  of  bacterial  origin,  suggests  the  possibility  that 
these  cases,  in  spite  of  their  striking  clinical  and  pathological 
similarity,  are  not  necesarily  all  due  to  the  same  toxic  or  infec- 
tious agent. 

In  reviewing  the  history  of  these  cases,  moreover,  it  is  not 
easy  to  know  which  symptoms  are  attributable  to  the  hypothetical 
intoxication  or  infection,  w'hich  we  must  assume  to  be  the  cause 
of  the  adrenal  hemorrhage,  and  which  to  the  destruction  of  the 
adrenals.  We  know  from  animal  experiments,  that  d(juble  ex- 
tirpation is  regularly  followed  by  death,  the  fatal  outcome  being 
delayed  only  in  those  animals  such  as  rats,  in  which  there  is  an 
abundance  of  accessory  adrenal  tissue.  The  animals  die  with 
svmptoms  of  extreme  asthenia,  motor  weakness  and  subnormal 
temperature.  There  can  be  no  doubt  that  an  extensive  destruc- 
tion of  the  adrenals,  as  in  the  case  here  described,  is  amply  suffi- 
cient to  cause  death.  Alaterna.'"'  however,  has  suggested  that  the 
symptoms  produced  are  rather  those  of  an  acute  adrenalian  in- 
toxication, than  an  acute  insufficiency,  believing  that  with  the 
hemorrhage,  a  toxic  amount  of  adrenalin,  or  of  the  physiological 
eduivalent,  is  swept  into  the  circulation.  With  the  blood  serum 
from  a  fatal  case,  he  obtained  a  positive  \Tilpian  reaction  and  a 
positive  frog's  eye  test.  Although  we  no  longer  consider  these 
tests  as  altogether  specific,  some  support  for  this  idea  is  found  in 
the  clinical  history  of  initial  delirium,  excitement,  vomiting  and 
convulsions,  symptoms  which  are  produced  in  animals  by  the  sub- 
cutaneous injection  of  toxic  doses  of  adrenalin.  The  preserva- 
tion of  a  strong  pulse  until  just  before  death  also  suggests  the 
presence  of  a  pressor  substance  in  the  blood. 

What  role  the  sudden  destruction  of  the  cortex  plays  in  the 
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]):o(hicti()ti  of  tlie  symptoms,  is,  of  course,  entirely  problematical. 
The  presence  of  a  considerable  anKJunt  of  uninjured  cortical 
tissue  in  the  form  of  extra-capsular,  adenomatous  masses,  did 
no!  in  this  case,  suffice  to  ward  off  the  fatal  outcome- 
It  would  seem  that  a  careful  study  of  these  cases,  clinically 
and  bacterioloi^ically.  would  be  of  great  interest.  Because  of  the 
uniformity  in  the  clinical  and  pathological  findings,  it  does  not 
seem  improbable  that  we  are  dealing  with  a  specific  disease  of 
utiknown  origin.  Moreover  a  careful  examination  with  modern 
clinical  and  laboratory  methods,  might  throw  light  on  some  of  the 
numy  jjroblems  of  adrenal  physiology. 
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Discussion. 

Dr.  C.  Field:  Dr.  Papijenheimer's  case  is  very  interesting. 
Adrenals  exactly  similar  to  these  of  Dr.  Pappenheimer's  are  seen 
not  only  in  children  as  a  result  of  diphtheria,  but  are  a  constant 
finding  in  animals  dying  from  a  lethal  dose  of  diphtheria  toxin. 
I  have  also  come  across  similar  lesions  in  ricin  poisoning.  In  one 
cj.se  a  kid  injected  with  a  large  amount  of  diphtheria  toxin  and 
killed  four  hours  later  by  bleeding,  showed  a  tremendous  hem- 
orrhagic condition  of  the  right  adrenal,  the  toxin  being  injected  in 
the  right  hind  leg.  the  right  adrenal  being  three  times  as  large  as 
the  left.  An  especially  interesting  point  in  Dr.  Pappenheimer's 
c:!se  is  that  he  found  small  hemorrhages  in  the  stomach  and  in- 
testines, w'hich  is  also  a  fairly  constant  condition  in  death  from 
diphtheria  toxin  and  ricin  toxin. 

Dr.  MacC'alu'.m  :  Two  ])ossibilities  suggest  themselves  in 
this  case,  I  have  asked  Dr.  Pappenheimer  whether  the  child  may 
have   had   dipiitheria,   because   such    hemorrhages   occur   in   the 
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course  of  diphtheria.  The  other  etiological  factor  which  we  saw 
illustrated  in  a  recent  case  is  the  mechanical  injury  to  the  adrenals. 
In  that  instance,  a  woman  who  had  been  operated  on  for  an  um- 
bilical hernia  showed  an  extensive  hemorrhage  in  the  medulla  of 
the  adrenal. 


CARCIXOMATOUS  CYST  OF  PANXREAS. 

J.    GARDNER    HOPKINS.     M.D. 

The  Specimen  presented  was  obtained  at  autopsy  on  the  body 
of  a  man  aged  seventy-six  years.  His  past  history  was  negative. 
Up  to  five  weeks  before  death  he  had  been  apparently  in  good 
health,  but  at  that  time  his  family  noticed  that  he  was  becoming 
jaundiced.  He  had  for  some  time  bef(jre  this  been  \'ery  slowly 
losing  weight,  but  about  this  time  the  loss  of  weight  became  more 
rapid,  although  its  extent  was  unknown.  On  admission  to  the 
hospital,  three  weeks  later,  he  was  intensely  jaimdiced.  quite 
w^eak,  and  apathetic.  He  complained  of  an  indefinite  dragging 
sensation  in  the  region  of  the  stomach,  but  presented  no  other 
symptoms.  On  examination  he  was  markedly  emaciated,  and 
there  was  slight  tenderness  in  the  right  hypochondrium.  The 
examination  was  otherwise  negative.  His  stools  were  acholic. 
His  blood  showed  a  moderate  anaemia  of  the  secondary  type. 
His  asthenia  became  more  marked  and  a  few  days  before  death 
there  was  a  slight  rise  of  temperature  to  lOO  or  100.5°.  Three 
days  before  death  sugar  appeared  in  the  urine  for  the  first  time. 
The  clinical  diagnosis  was  carcinoma  of  the  head  of  the  pancreas 
or  of  the  gall-ducts-  At  autopsy  a  large  thin-walled  cyst,  about 
7  cm.  in  diameter  was  found  lying  posterior  to  the  descending 
portion  of  the  duodenum  to  the  right  of  the  head  of  the  pancreas. 
It  was  filled  with  chocolate  colored  turbid  fluid.  This  contained 
changed  blood  and  a  diastatic  ferment- 

The  cvst  wall  was  about  i  to  2  mm.  thick,  and  the  lining  was 
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snidoth  cxcc])t  at  the  ])()int  where  it  was  attached  to  the  pancreas. 
Here  it  was  puckered  and  raised  into  miinUe  papilhe.  Between 
these  was  a  small  ()i)ening  through  which  a  probe  could  be  passed 
for  some  distance  into  the  pancreas,  evidently  following  an  ac- 
cessory duct.  The  tissue  at  this  point  was  quite  firm,  but  there 
was  no  appreciable  tumor  mass.  1  he  pancreas  itself  was  almost 
completely  replaced  by  fat.  The  duct  of  Wirsung  was  dilated 
throughout  its  extent  to  a  diameter  of  about  3  mm.,  and  immedi- 
ately surrounding  it  were  some  grayish  patches  of  pancreatic  tis- 
sue. Tile  peripheral  portions  of  the  gland  were  entirely  replaced 
by  vellow^  fat  in  which  were  some  areas  of  fat  necrosis.  Although 
the  duct  w^as  dilated,  as  if  from  obstruction,  a  probe  could  be 
leadily  passed  through  the  papilLie  into  the  duodenum.  The  com- 
mon bile  duct  was  enormously  dilated  to  a  diameter  of  2  cm.,  as 
was  also  the  cystic  duct.  The  walls  were  thin  and  of  a  deep 
green  color.  After  the  organs  had  been  removed  a  probe  was 
passed  readily  from  the  common  duct  into  the  duodenum  so  that 
the  obstruction  was  due  apparently  to  pressure  of  the  cyst,  which 
lay  directly  behind  the  papilla.  The  liver  was  deep  olive  green 
and  on  section  small  drops  of  pus  exuded  from  dilated  bile  ducts 
ir  various  portions  of  the  organ.  The  other  organs  showed  little 
of  note-  There  was  a  small  area  of  bronchopneumonia  which 
rr.ay  have  been  the  immediate  cause  of  death. 

On  section  through  the  cyst  w^all  wdiere  it  was  attached  to 
the  pancreas,  the  lining  consisted  of  from  two  to  six  layers  of 
tVi  ttened  epithelial  cells  with  small  deeply  staining  nuclei.  Im- 
ncdiately  adjacent  to  this  was  a  mass  of  dense  fibrous  tissue, 
poor  in  nuclei,  in  wdiich  there  were  no  remnants  of  pancreatic 
acini  but  numerous  islands  of  Langerhans.  Some  of  these  showed 
aieas  of  mucoid  degeneration,  but  the  remaining  cells  stained 
well  and  appeared  normal-  Scattered  through  the  fibrous  tissue 
were  small  groups  of  epithelial  cells,  rarely  more  than  six  to 
eight  in  a  group.  Many  of  these  cells  were  large  and  contained 
very  large  nuclei,  consisting  of  a  ring  of  densely  staining  chro- 
matin with  one  or  two  nucleoli  in  the  center.  These  cells  were 
seen  to  live  in  the  sclerotic  walls  of  some  of  the  vessels.  Sections 
tlirough  the  body  of  the  pancreas  showed  a  very  few  remaining 
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acini  of  glandular  cells  which  showed  little  evidence  of  post-mor- 
tem digestion.  No  islands  of  Langerhans  were  found  in  this 
portion  of  the  gland.  The  epithelium  of  the  dilated  duct  of  Wir- 
smg  was  in  places  thrown  up  in  papill?e.  in  other  places  comple- 
tely descjuamated.  In  sections  of  the  liver  the  cells  about  the 
smaller  bile  ducts  were  crowded  with  yellow  pigment.  About  the 
L.rger  ducts  there  were  wide  areas  of  necrosis  and  in  the  necrotic 
aieas  there  were  masses  of  pus  cells. 

The  case  must  be  considered  either  as  a  carcinoma  develop- 
ir;g  in  the  wall  of  a  benign  pancreatic  cyst,  or  as  due  to  compres- 
sion of  the  ducts  by  a  malignant  growth.  The  neoplasm  was  so 
very  small  in  extent  that  it  seemed  probable  that  it  was  secondary 
to  the  cyst  formation.  The  biliary  and  pancreatic  obstructions 
were  apparently  due  not  to  the  neoplasm  but  to  compression  of 
the  ducts  by  the  cyst. 

Discussion. 

Dr.  Ewing  :  A  moment's  glance  at  the  sections  in  this  case 
inclines  one  to  believe  that  the  process  is  a  carcinoma. 


THE  RELATION  OF  EXPERIMENTAL  ANEMIA 
TO  PERNICIOUS  ANEMIA. 

E.  E.  BUTTERFIELD,  M.D. 

Rockefeller  Institute  for  ^Medical  Research. 

I  think  most  of  us  are  agreed  on  one  point  at  least  in  ex- 
perimental medicine,  that  is,  that  the  results  of  anim.al  experi- 
mentation are  at  the  best  only  an  approximation  of  the  conditions 
encountered  in  human  pathology.  It  is,  therefore,  safe  to  state  in 
the  beginning  that  an  experimental  pernicious  anaemia  corres- 
ponding in  symptoms,  course,  and  pathological  anatomy  to  pro- 
gressive pernicious  anaemia  of  human  pathology  is  as  yet  far  from 
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realization.  What,  then,  lias  been  the  utili/.able  yield  of  the  large 
aninnnt  •»!  exi)erinicntal  work  on  anremia,  which  has  accumulated 
within  the  last  30  years?  Let  us  take  up  this  work  briefly  in  its 
relation  to  some  of  the  ijroblems  of  pernicious  anaemia. 

As  early  as  1890  it  was  known  that  erythroblasts  were  to  be 
found  in  the  spleen  of  guinea-pigs  and  cats  after  bleeding.  Shortly 
afterward  the  same  observation  was  made  in  the  toxic  an?emias. 
The  significance  of  these  observations  was  first  brought  home  to 
clijiicians  and  pathologists  when  descriptions  of  myeloid  tissue 
ir.  the  spleen  and  liver  of  man  in  severe  ansemias  began  to  appear 
in  the  literature.  Numerous  valuable  contributions  along  this 
line  in  human  pathology  appeared  from  1900  on.  The  most 
comprehensive  was  that  of  Meyer  and  Heineke,^  in  which  the 
great  similarity  between  the  mode  of  ha^matogenesis  as  well  as 
between  the  types  of  blood-cells  in  the  foetus  and  in  pernicious 
an.'tmia  was  duly  emphasized.  An  additional  analogy  was  estab- 
lished, the  existence  of  a  high  color-index  in  f(jetal  blood. ^  At 
the  suggestion  of  Meyer  and  Heineke,  Morris^  and  v.  Domarus* 
studied  the  anaemia  produced  in  rabbits  by  phenylhydrazin  deriv- 
atives and  obtained  severe  anaemias  of  long  duration,  which  had 
many  features  in  common  with  human  pernicious  anaemia.  These 
features  were  foci  of  myeloid  tissue  in  the  spleen  and  liver,  nor- 
moblasts, red  corpuscles  with  granular  basophilia,  and  occasional 
myelocytes  in  the  circulating  blood.  These  phenomena  were 
interpreted  simply  as  evidence  of  blood-regeneration.  Mora- 
witz  and  Blumenthal,'  Itami,^  and  Ritz"  objected  to  this  inter- 
pretation on  the  ground  that  they  found  essential  differences  be- 
tween the  toxic  and  post-haemorrhagic  anaemias.  According  to 
them  the  animals  with  toxic  anaemia  regenerated  more  rapidly  and 
developed  more  constantly  extramedullary  foci  of  myeloid  tissue. 
Itami  believed  that  the  extramedullary  myeloid  tissue  was  not  a 
manifestation  of  simple  regeneration,  but  developed  in  response 
to  some  more  definite  chemical  stimulus.  In  a  parallel  series  of 
experiments  on  post-haemorrhagic  anaemia,  in  which  one  set  of 
arimals  received  injections  of  laked  blood  he  found  more  active 
rfgeneration  in  that  set  and  came  to  the  conclusion  that  some 
ccnstituent  of  the  disintegrated  red  corpuscles  furnished  the  nee- 
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essary  stimulus  to  regeneration.  Serum  seemed  to  be  without 
effect.  Itami  expressed  doubt  as  to  whether  mvelo-  and  ery- 
thropcesis  in  the  spleen  would  ever  be  produced  by  repeated  blood- 
letting alone.  By  alternately  bleeding  rabbits  to  the  point  of 
severe  anjemia  and  then  letting  them  recover,  Skornjakoff^  then 
proved  that  myeloid  foci  could  be  produced  constantlv  in  the 
spleen,  less  frequently  in  the  li\-er :  normoblasts  in  large  numbers, 
red  corpuscles  with  granular  basophilia,  and  myelocytes  occurred 
at  times  in  the  circulating  blood-  The  only  remaining  difference 
th.en  between  the  post-hsemorrhagic  and  the  toxic  anaemias  would 
be  in  the  rapidity  and  constancy  with  which  these  characteristic 
changes  could  be  produced.  Most  recently  Alilne*  has  shown 
that  even  this  difference  does  not  exist.  Repeated  small  bleed- 
ings in  rabbits  are  followed  promptly  by  the  appearance  of  ery- 
throblasts  and  red  corpuscles  with  granular  basophilia.  Dr.  Milne 
has  also  produced  more  extensive  areas  of  myeloid  tissue  in  the 
liver  than  have  been  described  heretofore  in  any  of  the  experi- 
mental anaemias.  This  would  seem  to  restore  the  validity  of  the 
interpretation  first  advanced :  a  simple  regeneration  is  sufficient 
-to  explain  the  picture  found  in  the  blood-forming  organs  in  per- 
nicious anaemia  and  in  the  experimental  anemias. 

Quite  apart  in  scope  and  purpose  from  the  work  just  con- 
sidered there  is  another  group  of  experiments  on  toxic  anaemia, 
which  arose  from  observations  on  the  bothriocephalus  anaemia. 
It  will  be  remembered  that  after  Tallquist^  had  produced  anaemia 
experimentally  with  a  haemolytic  substance  obtained  from  the 
proglottids  of  Bothriocephalus  latus,  Faust  and  Tallquist^'^  suc- 
ceeded in  isolating  and  identifying  the  heemolytic  agent  as  the 
cholesterin  ester  of  oleic  acid.  In  their  feeding  experiments  they 
found  that  this  substance  was  split  into  cholesterin  and  oleic  acid 
in  the  intestine  and  was  resorbed  in  the  chvle  as  oleic  acid  or 


*Unpublished  work,  to  appear  in  Journal  of  Expcrimotfal  Medicine, 
Vol.  16,  p.  325.  I  am  very  much  indebted  to  Dr.  Milne  for  the  privilege  of 
drawing  freely  on  his  unpublished  results  to-night.  This  work  rounds  out 
fairly  completely  the  picture  of  protracted  post-hsemorrhagic  anaemia  in  rab- 
bits and  establishes  more  clearly  than  any  previous  work  the  analogy  between 
this  condition  and  pernicious  anaemia  of  human  patholog>'. 
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Na-oleate.  The  chyle  became  strongly  hLemolytic.  The  presence 
of  such  a  high  percentage  of  free  acid  or  soap  in  the  chyle  resorp- 
tion of  oleic  acid  from  the  intestine  is  quite  out  of  harmony  with 
the  prevalent  and  apparently  well  established  views  on  the  re- 
sorption of  fats.  This  discrej.'ancy  has  not  yet  been  cleared  up. 
Recently  H.  M.  Adler^^  has  studied  the  anaemia  produced  in  rab- 
bits by  olive  oil  and  oleic  acid  and  embodied  his  results  in  a  paper 
entitled  "experimental  pernicious  anaemia."  According  to  the 
descriptions,  however,  neither  the  blood  picture,  nor  the  course, 
nor  the  pathological  anatomy  resembles  pernicious  anaemia  any 
more  or  even  as  much  as  do  the  acute  anaemias  produced  by  the 
phenylhydrazin  derivatives-  On  the  whole,  therefore,  it  cannot 
be  said  that  the  experiments  with  substances  isolated  from  the 
Bothriocephalus  have  been  as  successful  in  imitating  the  blood- 
picture  and  pathological  anatomy  of  pernicious  auccmia  as  has 
been  the  experimental  work  on  post-haemorrhagic  anaemia. 

I  have  purposely  made  no  reference  to  a  high  color-index  in 
the  experimental  anaemias,  for,  it  seems  to  me  that  proof  is  lack- 
ing that  this  almost  pathognomonic  symptom  of  pernicious  anae- 
mia has  been  successfully  imitated  in  the  experimental  anaemias. 
On  looking  over  Tallquist's  figures  one  finds  that  his  apparently 
high  indices  are  with  one  exception  due  solely  to  his  manner  of 
calculation. 

Let  us  now  turn  to  some  more  general  features  of  severe 
anaemias.  In  1909  Boggs  and  Morris^-  called  attention  to  the  oc- 
currence of  lipaemia  in  the  post-haemorrhage  anaemia  of  rabbits. 
This  occured  quite  constantly  and  became  marked  when  the  red 
corpuscles  fell  below  2,000.000.  From  the  milky  serum  they 
isolated  2%  to  4%  of  an  oily  substance  which  eave  very  high 
figures  for  iodine  absorption  although  it  did  not  reduce  osmium 
tetroxide.  In  accordance  with  the  work  of  Cohnstein  and  Mich- 
atlis^^  the  first  assumption  would  be  that  the  organism  was  un- 
able to  oxidize  its  fat  on  account  of  the  reduction  in  the  number 
of  red  blood  corpuscles.  It  will  be  recalled  that  Cohnstein  and 
Michaelis  showed  that  for  the  disappearance  of  chyle-fat  from 
tlie  serum,  red  blood  corpuscles  or  laked  blood  and  oxvgen  were 
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ntcessary.  Serum  alone  was  without  effect.  The  explanation  is- 
somewhat  shaken  by  the  fact  that  in  the  toxic  anaemias  with  the 
same  reduction  in  the  number  of  red  blood  corpuscles  and  haemo- 
globin lipjemia  did  not  occur  ( Boggs  and  Alorris).  This  may- 
constitute  an  essential  difference  between  the  toxic  and  the  post- 
hcemorrhagic  anaemias. 

The  nitrogen  metabolism  in  an?emia  has  long  been  a  subject 
for  discussion. ^^  It  was  claimed  at  first  that  there  was  a  daily  loss 
c>f  nitrogen  following  repeated  blood-letting.  This  seemed  to  be 
overthrown  when  \'an  Xoorden^"  found  a  marked  nitrogen  re- 
tention instead  of  a  deficit  in  pernicious  anaemia.  On  looking  over 
Van  Xoorden's  cases  it  will  be  found  that  the  metabolism  was 
studied  during  periods  of  regeneration  and  it  is  therefore  to  be 
expected  that  the  nitrogen  balance  would  be  positive.  In  a  disease 
of  such  a  remittent  course  it  is  necessary  to  have  long  series  of 
determinations  carried  through  the  periods  of  blood  destruction  as 
v/ell  as  regeneration.  In  fact  Rosenquest^''  found  great  irregu- 
larity in  the  nitrogen  balance  in  pernicious  anaemia,  although  a 
definite  relation  to  the  condition  of  the  blood  was  not  apparent. 
Although  metabolism  experiments  in  the  experimental  anaemias, 
toxic  and  post-hsmorrhagic,  would  go  far  toward  clearing  up  the 
apparently  contradictory  views,  trustworthy  results  have  not  yet 
been  forthcoming.  Some  general  observations  have  been  made  in 
the  post-haemorrhagic  anaemias  which  may  indicate  roughlv  what 
is  going  on.  In  the  first  week  of  the  anaemia  after  from  80  to  icx> 
ccm.  of  blood  have  been  withdrawn  there  is  regularly  loss  of 
weight  amounting  to  300-400  grams,  that  is  1/6  to  1/5  of  the 
initial  weight.^'  When  the  bleedings  are  pushed  further  the  loss 
of  weight  continues  and  if  the  animals  are  killed  after  a  period  of 
protracted  sustained  anaemia  there  is  an  almost  complete  disap- 
pearance of  subcutaneous  and  abdominal  fat.^^  Associated  with 
this  there  is  fatty  change  and  haemosiderosis*  of  the  organs  with 

*It  is  difficult  to  conceive  why  such  marked  hemosiderosis  should  occur 
in  post-haemorrhagic  anaemia.  Morawitz  assumed  that  the  newly  formed  red 
blood  corpuscles  were  less  resistant  than  the  normal  ones.  Direct  determina- 
tions, however,  have  shown  that  the  resistance  to  hypotonic  solutions  is  not 
diminished   (^lilne). 
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central  necrosis  in  the  liver.  It  is  quite  evident  that  there  is  a 
profound  disturbance  of  nutrition  in  a  sustained  post-ha?morr- 
hagic  anrcniia.  On  the  other  hand,  if  the  animals  are  allowed  to 
recover  the  body  weight  rises  and  after  a  period  of  regeneration 
may  surpass  the  initial  figure.  In  Skornjakoff' s  experiments  on 
post-hicmorrhagic  anaemia  of  5  to  6  months  duration  with  alter- 
nating periods  of  severe  anaemia  and  regeneration  the  body  weight 
of  the  animals  during  the  last  period  of  regeneration  was  about 
the  same  as  at  the  commencement  of  the  work.  Over  a  liter  of 
blood  was  withdrawn  in  one  of  these  experiments. 

In  summing  up :  The  one  fact  which  stands  out  clearly  as  a 
result  of  the  work  on  post-hsemorhagic  an?emia  is  the  almost  com- 
plete analogy  between  this  condition  and  pernicious  ansemia  in 
the  changes  in  the  blood  and  blood-forming  organs.  This  demon- 
strates that  these  changes  may  be  interpreted  with  reasonable 
certainty  as  phenomena  of  regeneration  pure  and  simple.  The 
prompt  appearance  of  red  blood  corpuscles  with  granular 
basophilia  following  withdrawal  of  a  few  ccm.  of  blood  proves 
conclusively  that  this  granulation  is  not  a  result  of  cytoplasmic 
degeneration  but  is  an  accompaniment  of  regeneration.  Con- 
cerning many  other  problems  intimately  connected  with  per- 
nicious anaemia,  for  example,  the  question  of  autochthonous 
formation  of  myeloid  tissue  in  the  spleen  and  liver,  the  genetic  re- 
lations between  the  different  types  of  blood  cells,  the  nitrogen 
balance  in  different  phases  of  severe  anaemia,  and  the  mechanism 
by  which  compensation  for  the  diminution  in  the  oxygen  carrying 
power  of  the  blood  is  eiTected,  the  experimental  work  has  as  yet 
yielded  no  unequivocal  results.  In  fact  the  positive  knowledge 
which  we  possess  concerning  these  questions  is  still  almost  exclus- 
ively the  result  of  clinical,  pathological  anatomical,  and  embryo- 
logical  investigation. 
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Discussion. 

Dr.  Ewixg  :  The  work  on  experimental  anaemia  has  doubt- 
less been  of  great  service  in  showing  what  features  of  the  disease 
in  man  may  be  referable  to  haemorrhage  and  some  other  forms 
of  blood  destruction  and  it  has  been  a  pleasure  to  listen  to  Dr. 
I)Utter field's  able  summary  of  this  work.  I  agree  however  with 
Dr.  Wood  that  the  true  picture  of  progressive  anaemia  of  man  has 
not  been  produced  experimentally ;  and  I  doubt  if  it  can  be. 

The  experimenters  have  used  chiefly  blood  letting  and  var- 
ious hemolytic  agents  to  produce  the  disease.  Yet  it  is  well  known 
that  pernicious  anaemia  in  man  rarely  follows  haemorrhage. 

The  human  being  can  tolerate  many  large  haemorrhages  and 
small  bleedings  frequently  repeated  over  long  intervals  without 
developing  a  progressive  fatal  anaemia.  Likewise  there  is  no  ade- 
quate evidence  to  show  that  any  poison  is  essentially  concerned  in 
tl:e  genesis  of  cryptogenic  pernicious  anaemia.  The  etiology  is 
quite  complex  but  one  important  factor  which  the  experimenters 
overlook  is  the  congenital  tissue  predisposition  which  renders 
certain  rather  rare  human  beings  susceptible  to  the  disease. 

It  has  never  appeared  certain  that  the  experimental  animals 
possess  this  peculiar  susceptibility.  I  have  long  felt  that  the  essen- 
tial features  of  Biermer's  anccmia  is  its  progressive  fatal  tendency 
and  that  the  tendency  depends  upon  the  establishment  of  an  ab- 
normal type  of  blood  production  in  the  bone  marrow.  The  mys- 
terious factor  in  this  change  has,  I  think,  not  been  revealed  by  the 
experimental  studies. 
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Dr.  1*".  C.  Wood  said  that  Dr.  Butterfield's  discussion  was 
very  interest in::^.  The  experimental  animal  uisually  chosen  was 
rather  unsatisfactory  for  such  work.  About  1898  or  1899  he  had 
done  some  work  on  the  experimental  production  of  so-called  per- 
nicious anjemia  by  the  injection  of  pyrodin,  phenyl-hydrazin,  etc., 
using  the  rabbit,  but  after  a  considerable  series  of  experiments  had 
given  up  the  attempt  to  produce  a  true  pernicious  aneemia.  Several 
writers  had  published  statements  that  by  these  substances  they 
had  produced  pernicious  an.-emia,  but  Dr.  Wood  had  never  been 
convinced  from  their  reports  that  the  type  of  anaemia  produced 
was  the  form  which  we  call  pernicious  an?emia.  It  should  also  be 
remembered  that  the  true  Biermer  anaemia  is  a  very  different  type 
from  the  anremias  produced  by  hemolytic  agents  in  human  beings. 

Dr.  Butterkield:  It  would  seem  that  different  animals  re- 
generate much  more  rapidly  and  completely  than  others.  In  dogs, 
for  instance,  it  is  c|uite  difficult  to  produce  a  severe  ansemia,  even 
after  repeated  withdrawal  of  large  quantities  of  blood. 

As  to  whether  pernicious  anaemia  is  to  be  interpreted  as  a 
manifestation  of  defective  hcTmatogenesis  or  rather  as  a  disease 
characterized  by  alternating  periods  of  haemolysis  and  regenera- 
tion, it  seems  to  me  that  there  is  no  absolute  proof  of  either  view. 
The  strongest  argument  in  favor  of  the  interpretation  as  a  ha^mo- 
lytic-regenerative  process  is  the  fact,  tliat  it  is  possible  to  imitate 
roughly  in  animals  the  essential  pathological  anatomical  features 
of  pernicious  an<'emia  by  chemicals  which  cause  haemolysis  and  by 
repeated  blood-letting.  The  fact  that  the  type  of  ha^matogenesis  in 
pernicious  anaemia  differs  quantitatively,  it  is  true,  but  not  qualita- 
tively from  normal  post-fcetal  hceniatogensis  and  the  similarity  be- 
tween the  blood-forming  organs  of  the  fcetus  and  the  same  organs 
in  pernicious  aucxmia  may  be  and  have  both  been  used  in  support 
of  either  view.  The  occurrence  of  marked  haemosiderosis  in  per- 
nicious anaemia  points  strongly  to  a  primary  haemolysis,  especially 
when  correlated  with  the  l)Othriocephalus  anaemia.  But  it  is  ex- 
actly here  that  the  study  of  experimental  anaemias  warns  us 
against  drawing  hastily  the  obvious  conclusion,  for.  as  already 
mentioned,  intense  haemosiderosis  occurs  frequently  in  experi- 
mental post-haemorrhagic  anaemia  accompanied  with  regeneration. 
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When  nitric  acid  acts  upon  certain  metals,  such  as  copper, 
silver,  cadmium,  etc..  a  gas  is  given  off  which  is  composed  chiefly 
of  nitrogen  dioxide  (NO).  When  this  comes  into  contact  with 
the  air  it  absorbs  oxygen  with  the  production  of  nitrogen  tetroxide 
(NO2) )  which  is  easily  visible  because  of  its  brownish  color.  The 
same  reaction  as  regards  the  end  products  occurs  when  nitric  acid 
acts  on  organic  material.  While  the  inhalation  of  small  quan- 
tities of  these  gases  causes  no  serious  discomfort,  if  the  mixture 
is  concentrated  or  if  it  is  inhaled  for  a  sufficient  time,  serious  and 
even  fatal  results  occur.  Strange  to  say,  however,  although  there 
are  on  record  over  250  deaths  from  the  inhalation  of  these  fumes, 
and  many  more  cases  must  be  unpublished,  yet  there  are  only  a 
very  few  reports  of  autopsies,  and  still  fewer  of  the  careful  micro- 
scopical study  of  the  tissues.  It  may  not  be  without  interest, 
therefore,  to  show  the  lesions  in  the  lung  of  a  patient  dying  of  this 
poison  and  also  the  alterations  produced  in  the  lungs  of  dogs  by 
tlie  inhalation  of  nitrogen  tetroxide. 

The  clinical  history  of  the  patient  was  obscure,  but  the  facts 
obtained  were  as  follows :  He  inhaled  the  fumes  from  a  vessel 
containing  large  quantities  of  nitric  acid  and  what  was  probably 
a  cadmium  sih'er  alloy.  The  patient  felt  a  sensation  of  choking 
and  ran  to  the  open  air ;  a  few  moments  later  he  vomited,  and 
then  felt  much  better,  ate  a  heavy  dinner,  and  was  free  from 
symptoms  until  about  six  hours  after  the  accident,  when  he  was 
seized  with  intense  dyspnoea  and  collapsed.  He  was  taken  to  the 
hospital  and  died  seven  days  after  the  inhalation.  The  symptoms 
were  chiefly  a  most  intense  dyscena,  and  pain  in  the  throat  and 
chest ;  occasionally  there  was  a  moderate  amount  of  coughing  but 
this  was  not  a  prominent  symptom.  Physical  examination  showed 
an  irregular  consolidation  at  the  bases  of  both  lungs  posteriorly. 
During  his  stay  in  the  hospital  his  temperature  ran  from  100  to 
102;  respirations  from  44  to  60;  pulse  from  100  to  140.     Me- 
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tliemoglobin  could  not  be  demonstrated  in  the  bluod.  At  autopsy 
the  chief  lesions  were  a  moderately  dense  lobular  pneumonia  in 
the  lower  and  posterior  portions  of  the  lungs  on  both  sides  and 
an  irregular  cavity  containing  clear  fluid  and  with  sharply  de- 
fined walls  in  the  corjjus  striatum  on  each  side  of  the  brain. 
Microscopical  examination  of  the  brain  lesion  showed  that  the 
appearance  was  probably  due  to  an  artefact,  produced  by  pressure 
of  the  embalming  fluid,  as  the  walls  of  the  cavity  were  perfectly 
sharj)  with  unaltered  nerve  cells  and  fibers  up  to  the  edge.  The 
lesion  in  the  lung  was  most  interesting.  It  assumed  the  general 
type  of  a  lobular  jineumonia  with  \ery  marked  emphysema  be- 
tween the  consolidated  areas.  The  lesion  was,  however,  very  ir- 
regular in  type.  The  alveoli  in  some  i)laces  were  filled  with  blood 
corpuscles,  in  others  with  a  tibrinous  meshwork.  in  others  with 
large  phagocytic  cells  containing  much  blood  pigment,  in  others 
with  masses  of  desquamated  alveolar  epithelium,  and  finally  in  a 
few  there  were  plugs  of  regenerating  epithelium.  Portions  of  the 
lung  had  completely  collapsed  and  the  alveolar  walls  had  under- 
gone considearble  thickening  so  that  the  lung  was  carneous.  No 
bacteria  could  be  found  by  staining. 

1  he  i)icture  was  so  peculiar  that  a  large  series  of  experiments 
were  carried  out  on  animals  to  determine  whether  it  was  possible 
to  imitate  this  lesion.  This  was  found  to  be  perfectly  practicable 
in  dogs.  The  lesions  produced  by  the  inhalation  of  vapors  from  a 
vessel  containing  nitric  acid  and  copper  were  extremely  severe  in 
animals,  and  it  was  somewhat  difficult  to  regulate  the  dose  so  as 
not  to  cause  death  within  a  few  minutes  from  an  acute  oederfta. 
Those  animals  which  breathed  a  very  dilute  mixture  or  had  only 
a  single  deep  breath  of  the  concentrated  gas,  survived,  and  often 
recovered  entirely.  For  two  or  three  days  the  animals  suiTered  a 
good  deal  of  dyspnoea  with  frequent  coughing  up  of  frothy  mucus. 
After  four  or  five  days  the  animals  usually  improxed.  though  some 
remained  feeble  and  sick  for  some  time  longer.  Microscopical 
examination  of  the  lungs  at  different  stages  showed  after  twenty- 
four  hours  an  acute  exudative  inflammation  with  much  blood  and 
serum.  Later  the  alveolar  epithelium  began  to  regenerate  ;  the  ends 
of  the  finer  bronchi  were  often  plugged  with  connective  tissue  or 
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cells,  the  appearance  which  has  been  called  by  Fraenkel  "bronchio- 
litis obliterans." 

In  every  way,  then,  the  animal  lesions  were  practically  identi- 
cal with  those  seen  in  man,  if  we  allow  for  the  slightly  different 
structure  and  position  of  the  dog  and  the  human  lung.  Lantern 
demonstration  followed. 

Discussion. 

Dr.  Ewing:  I  have  had  opportunity  to  study  the  lungs  in 
this  case  and  found  them  highly  interesting.  The  main  feature 
was,  as  Dr.  Wood  describes,  a  remarkable  desquamation  of  alveo- 
lar epithelium. 

There  were  thrombi  in  many  small  \"essels,  and  in  man}-  areas, 
there  were  many  hea\ily  pigmented  cells,  such  as  are  seen  in  the 
lungs  of  heart  disease.  Finally,  there  was,  in  my  sections,  quite  a 
definite  interstitial  productive  pneumonia.  The  characteristic 
lesions  of  the  so-called  bronchiolitis  fibrc^sa  obliterans,  were  miss- 
ing. The  epithelium  of  the  larger  bronchi  was  intact.  It  was  diffi- 
cult to  reach  a  conclusion  regarding  the  origin  of  the  lesion  and 
still  more  difficult  to  determine  the  exact  cause  of  death.  In  this 
task  the  clinical  historv  was  not  made  available  to  me,  but  it  was 
stated  that  the  patient  was  in  an  advanced  stage  of  chronic  alco- 
holism. I  would  like  to  ask  Dr.  Wood  if  he  observed  in  the  lungs 
of  his  experimental  animals  the  definite  production  of  connective 
tissue  and  the  collections  of  pigmented  cells. 

The  general  details  of  his  experiments  are  also  important,. 
the  method  used  in  preparing  the  acid  fumes,  how  close  to  the 
container  the  animals'  nostrils  were  held,  and  how  concentrated 
Avere  the  fumes.  I  performed  some  tentative  experiments  to  de- 
termine the  effects  of  inhalation  of  acid  fumes  on  conscious  ani- 
mals, mostly  guinea-pigs.  I  failed  to  produce  any  marked  disturb- 
ance in  guinea-pigs  exposed  to  fumes  of  hydrochloric  acid  or  nit- 
ric acid,  under  conditions  reasonably  simulating  those  to  which  the 
patient  was  said  to  have  been  subjected.  I  did  not  anesthetize  the 
animals,  but  the  fumes  were  so  strong  that  tear  fluid  was  instantly 
converted  into  foam  and  the  animals  struggled  and  snorted  vig- 
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<)rously.  On  remo\al  from  the  fumes,  the  animals  promptly  re- 
covered and  remained  well. 

Dr.  Philips:  This  subject  of  nitric  oxide  poisoning  is  very 
interesting.  I  think  in  our  service  here  in  New  York  we  rarely 
ever  see  these  cases.  Dr.  Hudson,  who  has  had  an  opportunity  to 
see  more  of  these  cases  clinically  than  anyone  in  this  country,  is 
here  to-night,  and  I  would  like  you  to  hear  what  he  has  to  say. 

Dr.  W.  G.  Hudson:  Dr.  Hudson  of  the  Dupont  Powder 
Co.  related  some  experiments  which  he  had  made  with  acid  fumes. 
Kis  conclusions  based  upon  his  experiments  were  as  follows : 

I.  Injurious  efifects  are  due  to  the  direct  action  of  the  fumes 
upon  the  lung  tissues  and  not  to  changes  brought  about  by  absorp- 
tion into  the  blood. 

n.  After  a  latent  period  of  several  hours  there  develops  reg- 
ularly, when  the  experimental  conditions  are  properly  arranged,  an 
acute  and  usually  fatal  pulmonary  oedema.  Several  animals  which 
recovered  later  developed  pneumonia. 

HI.  No  marked  changes  were  found  in  the  blood  picture  or 
in  the  coagulation  time. 

Dr.  Butterfield:  H  I  understood  correctly,  the  fumes  of 
nitrogen  tetroxide  were  really  inhaled  in  these  experiments,  for, 
of  course,  nitric  oxide  cannot  exist  as  such  in  the  presence  of  oxy- 
gen. In  the  presence  of  water  HNO3  and  HXO2  would  be  formed 
from  the  NO2  gas.  One  would,  therefore,  expect  to  find  chiefly 
llie  combined  action  of  acid  (hydrogen-ions)  and  nitrite.  The 
lesions  in  the  lungs  of  the  animals  appear  to  be  referable  chiefly 
to  the  former.  If  nitrite  formation  occurs  one  would  expect  a 
most  characteristic  change  in  the  blood,  that  is  the  conversion  of 
oxy haemoglobin  into  methsemoglobin.  In  fact  one  of  the  most 
convenient  methods  of  preparing  meth?emogloljin  is  to  pass  nitric 
oxide  into  the  blood  in  the  presence  of  oxygen. 
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The  organs  exhibited  were  removed  at  autopsy  from  a  patient 
who  on  entering  St.  Luke's  Hospital  gave  a  history  of  having  been 
on  a  spree  of  five  days'  duration.  Immediately  following  his  dis- 
sipation he  was  seized  with  nausea  and  vomiting,  and  for  five 
days  all  food  taken  was  immediately  expelled.  He  entered  the 
hospital  complaining  of  fever  and  muscular  pains;  the  vomiting 
had  ceased.  His  temperature  ran  an  irregular  course,  ranging 
from  I02  to  1 06.  The  white  blood  cell  count  rose  from  22,000 
on  entrance  to  34,000  two  days  later,  with  85  per  cent,  polynu- 
clears.  A  blood  culture  taken  during  his  second  day  in  the  hospi- 
tal showed  Streptococcus  vividans  and  Bacillus  coli  conimuiiis. 
The  patient  grew  gradually  worse,  and  died  four  days  after 
entrance. 

At  autopsy  the  pericardium  was  found  to  contain  75  c.c.  of 
uuclotted  blood.  Protruding  1.5  cm.  from  the  posterior  tip  of 
the  right  auricle  was  the  end  of  an  ordinary  wooden  toothpick. 
1  he  other  end  could  he  felt  within  the  auricle  pressing  against  its 
anterior  wall  at  the  right  auricular  appendage.  The  wall  of  the 
pericardium  where  it  was  in  contact  with  the  protruding  end  of 
the  toothpick  was  abraded  but  not  pierced. 

On  the  posterior  wall  of  the  duodenum,  14  cm.  below  the 
pylorus,  at  the  point  where  it  lay  directly  over  the  inferior  vena 
cava,  was  an  ulcerated  area,  0.5  cm.  in  diameter.  At  the  base  of 
thiis  ulceration  there  was  a  sinus,  1.5  cm.  in  length,  leading  back- 
ward and  upward  directly  into  the  inferior  vena  ca\a.  The  an- 
terior wall  of  the  vessel  in  this  region  presented  a  rough  eroded 
surface  for  about  5.5  cm.  lengthwise  of  the  vessel.  The  venous 
end  of  the  sinus  was  clo.^ed  by  a  small  clot. 

Xineteen  cases  in  which  foreign  bodies  were  found  in  the 
heart  have  been  reported  in  the  literature,  omitting  the  large 
number  in  which  entrance  to  the  heart  was  gained  directly  through 
tile  chest  wall.  Se\'eral  of  these  cases  gave  a  history  of  having 
swallowed  the  foreign  body,  but  in  none  of  them  was  a  lesion 
demonstrated  between  the  digestive  tract  and  the  venous  system. 
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The  i)resent  case  appears  to  be  iinifjue  in  the  demonstration  of 
such  a  lesion. 

The  case  will  he  reported  in   full  elsewhere. 

Discussion. 

Dr.  Imeld  :  In  considering  this  case  1  think  that  particular 
interest  lies  in  the  fact  that  cultures  of  streptococcus  viridans  and 
r..  ("oh  communis  were  found  in  the  blood,  as  indicating  the 
])ossible  jjortal  of  entry  for  the  viridans  infection. 

Dr.  Bailey  said  that  colonies  of  Streptococcus  I'iridans  were 
ver\'  numerous  on  the  ])lates.  Those  of  Colon  bacillus  were  less 
numerous  and  it  was  feared  that  the  latter  might  be  a  contamina- 
tion. The  autopsy  findings,  however,  seemed  to  justify  their 
presence  in  the  cultures. 


A  COMPAR.VTIVh:  STUDY  OF  THE  WASSERMAX  AND 
WEIL  RICACTIONS  IN  SYPHILIS. 

CYRUS   \V.    FIELD.    M.D. 

In  1906  in  the  Journal  of  Infectious  Diseases,  Weil  des- 
cribed the  occurrence  of  an  increase  in  the  resistence  of  red  cells 
10  cobra  venom  lysin  in  ])atients  suffering  from  syphilis.  A  little 
later  Schwartz  reported  on  600  cases  in  which  he  compared  the 
Wassermann  and  the  Weil  reactions.  This  year  Stone,  of  Tol- 
edo, reported  another  series;  and  Kuschucoff  from  W^asser- 
n.ann's  laboratory  has  also  reported  a  series. 

Last  spring  we  began  a  routine  Weil  test  along  with  our 
routine  Wassermann.  We  found  that  the  Weil  reaction  was 
positive  in  76%  of  primary  syphilis,  in  75%  of  secondary,  in  y;^% 
of  tertiary  and  40%  in  (piestionable  and  negative  cases  and  50% 
in  cases  suffering  from  tumors,  whereas  the  Wassermann  re- 
action in  the  same  series  showed  70%  positive  in  primary  syijhilis, 
87%  secondary,  75%  tertiary  and  30%  in  the  questionables  and 
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negatives.  These  figures  are  almost  alike  except  that  the  Was- 
sermann  reaction  gives  a  higher  percentage  in  the  secondary 
cases. 

It  was  found  that  there  were  a  few  cases  in  which  we  ob- 
tained a  positive  Weil  reaction  in  which  there  was  absolutelv  no 
suggestion  of  syphilis  or  malignancy  and  we  determined  to  run 
a  series  on  absolutely  normal  individuals  and  so  obtained  the 
blood  from  eighteen  of  the  internes  of  Bellevue  Hospital  for  the 
Weil  test.  In  sixteen  of  these  cases  enough  was  obtained  to  con- 
trol it  with  the  Wassermann.  All  sixteen  were  negative  with 
the  Wassermann.  The  two  on  whom  there  was  no  Wassermann 
test  were  both  negative  with  the  Weil  reaction.  In  the  other 
sixteen  cases  the  Weil  reaction  was  strongly  positive  in  one,  and 
a  doubtful  positive  in  two,  negative  in  all  the  rest.  None  of 
these  three  individuals  have  any  history,  signs  or  symptoms  which 
would  indicate  a  specific  lesion  in  either  their  personal  or  family 
history. 

F'rom  our  work  with  the  Weil  reaction  it  would  seem  to  be 
of  value  in  known  cases  of  syphilis  undergoing  treatment  and 
possibly  where  the  Wassermann  reaction  could  not  be  readily 
imdertaken.  The  test  itself  is  of  very  great  theoretical  interest 
as  it  shows  that  there  is  a  distinct  difiference  in  the  chemical  con- 
stitution of  the  erythrocytes  in  normal  individuals  and  in  those 
suffering  from  syphilis  and  new  growth.  I  do  not  think  that  one 
strong  positive  in  eighteen  is  a  fair  number  of  positives  from  non- 
syphilitic  individuals  as  it  will  give  a  high  percentage,  which 
would  not  be  found  if  the  number  of  cases  were  greater,  though 
I  do  think  that  it  will  be  found  that  the  Weil  test  will  give  a 
larger  proportion  of  positive  results  in  non-luetic  conditions  than 
does  the  Wassermann. 

Discussion. 

Dr.  Weil  :  I  feel  that  Dr.  Field  has  been  rather  too  kindly 
in  his  treatment  of  me.  He  states  that  the  cobra  venom  test  was 
positive  in  three  out  of  eighteen  cases,  which  makes  the  percent- 
age of  error  i6%.     If  it  is  present  in  i6%  of  other  conditions, 
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then  it  slmuld  not  be  used  as  a  diagnostic  test  under  any  con- 
ditions. 1  did  not  myself  describe  the  resistance  of  cobra  as 
diagnostic  of  syphilis,  but  as  a  very  frecjuent  accompaniment  of 
svphilis.  One  may  say  that  anaemia  is  very  characteristic  of  late 
cancer,  and  still  not  maintain  it  to  be  a  diagnostic  sign.  In  fact, 
in  my  original  pai)er,  I  described  two  "])ositive"  reactions  in 
ir.dividuals  in  wliom  it  was  gratuitous  to  suspect  syphilis.  Xever- 
theless,  I  believe  such  incidents  to  be  rare  exceptions  to  the  rule 
that  non-luetics  do  not  react.  Since  my  article  was  published  in 
the  Joitnial  of  Infectious  Diseases,  it  has  been  taken  up  by  sev- 
eral others  who  ha^'e  attempted  to  show  that  it  is  almost  diagnos- 
tic of  syphilis,  in  the  sense  that  it  occurs  in  no  other  conditions. 
Until  Dr.  h'ield  threw  this  bomb,  I  must  say  that  I  had  been  quite 
convinced  by  the  evidence  hitherto  advanced. 

Schwarz  {Nezv  York  Medical  Journal,  1906,  Jan.  6),  gives 
a  record  of  seventy-five  cases  of  non-lues  tested  by  the  Weil 
reaction  in  which  there  was  no  positive  reaction. 

Stone,  of  Toledo  (Arch.  Int.  Med.,  July,  1912),  gives  a 
record  of  forty-three  non-luetic  cases  tested,  in  which  there  w'as 
only  one  positive  reaction. 

Kuschakoff  (Zfschrft.  fr.  Iiiiiiiuiiitalsforsch,  XII,  5,  1912), 
who  publishes  from  Wassermann's  own  laboratory,  gives  a  record 
of  from  eighty  to  one  hundred  cases  tested  with  both  Weil  and 
Wassermann  reactions  in  which  he  showed  that  the  resistance  of 
sixty-seven  undoubted  luetic  cases  gave  15%  more  positives  with 
the  cobra  venom  test  than  did  the  Wassermann.  In  twenty-one 
controls  he  found  one  positive  to  cobra. 

All  of  this  evidence  added  together  gives  a  record  of  one 
hundred  and  forty-nine  cases  in  which  lues  had  been  excluded  in 
which  there  were  only  two  positive  reactions.  This  result  com- 
pares not  unfavorably  with  the  Wassermann,  and  is  borne  out 
by  the  further  analysis  of  about  five  hundred  cases,  with  the  de- 
tails of  which  I  will  not  burden  you,  giving  in  all  about  1.5%  ot 
error. 

In  summing  up,  I  should  say,  as  in  my  original,  paper,  that 
the  cobra  test  does  not  at  present  compete  with  the  Wassermann 
as  a  reactive  test.  Cancer  cases  should  be  always  excluded,  as  they 
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may  give  a  positive  reaction  due  to  a  general  resistance,  not  to  a 
specific  one,  as  after  injections  of  phenyl-hydrazine.  In  treated 
cases,  old  latent  cases,  and  scarlets,  the  reaction  may  complement 
the  Wassermann. 

From  a  theoretical  standpoint,  as  a  bio-chemical  reaction,  the 
resistance  to  cobra  seems  to  me  to  be  of  great  interest.  It  is  not 
specific,  in  the  sense  of  antibody  antigen  reactions  and  could 
hardly  be  expected,  therefore,  to  be  absolutely  diagnostic,  like  a 
Widal.  But  then,  it  is  also  true  that  the  Wassermann  reaction  is 
not  specific;  it  does  not  work  with  cultures  of  spirochetes,  but 
does  with  ox  hearts. 

Discussion. 

Dr.  Field  :  I  have  already  said  that  the  percentage  based  on- 
tlie  eighteen  cases  obtained  from  the  Bellevue  Hospital  staff  was 
i.'ot  a  fair  figure.  We  also  notice  that  Dr.  Weil's  statistics  are  the 
lowest,  the  next  highest  are  those  of  Schwarz,  and  then  Stone, 
which  shows  that  the  tendency  has  been  to  raise  the  percentage  of 
the  positive  Weil  reactions  and  establish  it  as  a  diagnostic  re- 
action. Kuschucoff's  one  positive  case  among  his  control 
was  a  case  of  tuberculosis  with  no  history  or  sign  of  lues. 
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A  STUDY  OF  THE  MALPIGHAN  BODIES  IN  A  CASE 

OF  srp.-AcrTF  c;eomfrulo-xfpiiritis. 

SAMUKL  CI.AKK   HARVEY,  M.D. 

i^From   flu-  Dcfurtincnf  of  f'aihology.  College  of  Physicians  and  Surgeons, 
Columbia  University,  Ncm  York.) 

The  histoloj^nccil  details  of  glomerulitis*  and  their  bearing 
■on  its  mode  of  ])ro(kiction  have  been  tlie  subject  of  much  careful 
investigation  and  of  a  voluminous  discussion  extending  over 
considerable  time.  There  is  yet  lacking,  however,  any  concord- 
ance of  opinion  antl  much  may  be  accomplished  by  the  consider- 
ation of  the  finer  details  in  appropriate  though  isolated  cases  and 
their  correlation  with  what  is  already  known.  It  is  in  the  hope 
of  being  of  some  assistance  in  this  respect  that  this  paper  is 
written. 

It  is  necessary  to  review  briefly  the  literature  bearing  upon 
glomerulitis  in  order  better  to  appreciate  the  important  points  to 
be  observed  in  the  description  of  the  case  reported.  For  a  more 
complete  consideration  one  is  referred  to  articles  by  Lohlein,^ 
Reichel"  and  Herxheimer." 

Changes  in  the  glomeruli  in  nephritis  had  been  previously 
described  by  \'irchow,  Beer,  Johnson,  Forster,  Frerichs  and 
others,  but  to  Klebs''  belongs  the  credit  for  the  first  careful  his- 
tological study  used  as  the  basis  for  an  explanation  as  to  the  mode 
of  production  of  the  lesion.  The  essentials  of  his  description 
are  a  swelling  of  the  glomeruli,  an  increase  in  the  number  of  cells 
lying  within  them  and  a  lack  of  blood  in  the  capillaries  of  the 
tuft.  From  this  picture  he  reasoned  a  proliferation  of  connec- 
tive tissue  cells  which  are  assumed  to  be  present  normally  in  small 
numbers  between  the  vessel  loops.  This  results  in  compression  of 
tlie  capillaries  so  that  they  no  longer  permit  the  flow  of  blood 

*The  term  "glomerulitis"  as  first  applied  by  Cornil  and  Brault'  to  in- 
flammatory changes  in  the  ^lalpighian  bodies  is  misleading,  as  has  been 
pointed  out  by  Herring."  From  the  standpoint  of  derivation  it  does  not  in- 
clude the  capsular  and  pericapsular  lesions.  However,  as  it  has  come  to 
signify  all  the  changes  seen  in  and  about  the'  glomerulus,  and  as  we  have  no 
better  term,  it  is  used  with  this  meaning  here. 
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through  the  glomeruh.  He  also  observed  a  slow  proliferation 
and  degeneration  of  the  capsular  epithelium  but  regarded  this  as 
of  secondary  importance  to  the  vascular  lesion. 

The  expression  of  this  opinion  immediately  aroused  interest 
in  this  problem  and  was  soon  followed  by  the  publication  of  other 
papers  describing  various  details  and  proposing  numerous  hypo- 
theses. These  may  be  in  general  divided  into  two  main  groups; 
the  first  agreeing  with  Klebs  that  the  essential  lesion  is  compres- 
sion or  blocking  of  the  vascular  loops ;  the  second,  maintaining 
tliat  the  varied  aspects  of  glomerulitis  are  due  to  a  quite  direct 
tcxic  action  on  the  various  structural  components  of  the  Mal- 
pighian  bodies. 

Blocking  of  the  vessels  of  the  tuft  may  be  brought  about  in 
one  of  three  ways;  from  within,  by  the  lodgment  of  emboli  or 
the  formation  of  thrombi ;  from  without,  by  the  thickening  of  the 
vessel  wall ;  or  by  compression.  Each  of  these  three  views  has  its 
advocates. 

Thrombi  in  the  vessels  have  been  repeatedly  observed  (Lang- 
hans,'  Councilman,^  Klein, ^  Xauwerck^**  and  many  others),  and 
the  origin  of  these  was  for  some  time  the  subject  of  a  c^uite  ani- 
mated dispute.  Proliferation  and  desquamation  of  the  lining 
endothelium  (Litten,^^  Langhans,"  Welch^-  and  others),  blockage 
with  cells  transported  there  by  the  circulation  (Ribbert,^^  throm- 
botic and  hyaline  changes  in  the  static  blood  (Langhans,'  Nau- 
werck^"  and  others),  and  the  lodgment  of  bacterial  emboli 
(Reichel,-  Baehr^^  and  others),  are  the  most  important  of  the 
ascribed  sources  for  such  intracapillary  masses. 

Changes  in  the  wall  itself  which  have  been  held  sufficient  to 
occlude  the  lumen  are  Inaline  degeneration  and  swelling  of  the 
endothelium  and  of  the  supporting  framework  of  the  capillaries 
(Herxheimer,^  Lyon^^  and  others). 

Compression  of  the  tuft  vessels  from  without  is  the  view 
which  has  been  most  frequently  proposed.  In  the  main,  three 
methods  of  accomplishing  this  have  been  suggested;  First,  nearly 
all  writers  have  noticed  an  increase  in  the  number  of  nuclei  in 
the  glomeruli.     Some  ha\"e  considered  these  to  indicate  a  prolifer- 
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ation  of  connective  tissue  cells  (Klebs/  Langhans/  Hanseman^*^ 
and  others),  other  writers  invading  endothelial  or  epithelial  cells 
(Cornil  and  Brault.'  Councilman'  and  others),  and  still  others, 
wandering  cells  from  the  blood.  A  sufficient  degree  of  pressure 
may  be  exerted  by  the  mere  preseiice  of  a  large  number  of  cells, 
by  the  hyaline  swelling  and  (les(|uamati()n  of  those  elements,  or  by 
the  contraction  of  aging  connective  tissue. 

A  second  method  of  producing  pressure  upon  the  glomerular 
v.cssels  which  has  been  suggested  by  several  authors  (Bohm,^^ 
Goeman"'*  Tschitowitsch^''  and  others),  is  by  an  increase  of  con- 
nective tissue  about  the  capsule  which  by  direct  pressure  or  by 
obliteration  of  the  afferent  artery  at  the  base  of  the  tuft  produces 
the  changes  described. 

Lastly,  some  assume  proliferation  and  des((uamation  of 
the  epithelial  cells  either  of  the  capsule  or  of  the  tuft,  or  of  both 
in  such  (|uantity  that  a  direct  compression  of  the  glomerular  loops 
is  produced  (Greenfield.-"  Chapman,-^  v.  Kahlden,"  Lyon^"^). 

On  the  other  hand,  several  writers  (Lohlein,^  Ophuls,"^  Her- 
ringham  and  Thursfeld,'^  Engel,"''  Fichera  and  Scaffidi"*'  doubt 
the  compression  of  these  vessels  by  any  of  these  mechanisms  and 
describe  them  as  filled  with  blood  and  capable  of  normal  function- 
ing. This  being  true,  the  proliferation  and  desquamation  of 
epithelium,  the  hyaline  changes  and  the  cellular  infiltration  seen 
in  the  early  stages  are  all  the  direct  result  of  a  toxic  influence  and 
show  a  varying  preponderance  of  type  depending  upon  the  inten- 
sity and  the  duration  of  its  action. 

Aside  from  this  problem,  the  nature  of  the  "crescent"  has 
been  the  subject  of  much  discussion.  Litten,^^  Marchiafavi  and 
Volenti-^  and  Greenfield  "^  were  among  the  first  to  make  a  care- 
ful study  of  this  condition.  Greenfield  believed  it  to  be  a  prolifer- 
ation of  the  capsular  epithelium  and  descril>ed  it  as  of  common 
occurrence  in  subacute  and  chronic  nephritis  and  also  as  being 
present  in  many  acute  cases,  especially  in  scarlet  fever.  Previously 
Klebs,-*  Klein"  and  Kelsch.-"  as  well  as  others,  had  noted  these 
changes  in  the  epithelium  but  considered  them  of  secondary  im- 
portance. 
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Gaylord,^**  Tschistowitsch,"  and  Engel"'^  have  called  atten- 
tion to  the  presence  of  small  alveolar  spaces  in  these  bodies  and 
the  latter  has  suggested  the  following  hypothesis  as  to  the  method 
of  formation  of  the  crescents.  The  toxic  action  causes  a  des- 
(juamation  of  epithelium  which  leaves  denuded  areas  of  capsule 
and  glomerulus.  These  coming  in  contact  adhere  or  a  fibrinous 
exudate  is  formed  which  later  becomes  organized  and  the  result- 
ing adhesions  covered  with  proliferating  epithelial  cells.  He  con- 
siders the  entire  process  as  strictly  analogous  to  similar  changes 
seen  in  serous  ca\'ities  as  described  by  Heinz^^  and  Grasen,^"  and 
terms  it  "glomerulitis  adha?si\a." 

Herringham  and  Thursfield,-^  although  they  have  confirmed 
Engel's  observation  question  his  interpretation.  They  believe 
that  tlie  different  forms  of  these  crescents  represent  varying 
stages  of  inflammatory  exudation.  The  fluid  having  undergone 
solidification  and  containing  des(iuamated  epithelial  cells,  is 
pressed  by  the  glomerulus  into  the  peculiar  shape  observed. 

The  opinion  that  these  are  epithelial  cells  is  by  no  means 
unanimous.  The  characterization  of  the  lesion  as  a  chronic  or 
subacute  condition  and  the  observation  of  cases  in  the  later  stages 
has  apparently  influenced  many  to  consider  these  cells  as  of  con- 
nective tissue  origin.  Some  difficulty  has  been  encountered,  how- 
ever, in  associating  this  idea  with  that  of  their  intracapsular  loca- 
tion and  several  ways  have  been  suggested  to  account  for  this 
unusual  position.  Ziegler^^  and  Recklinghausen'^^  have  suggested 
a  metaplasia  of  epithelial  into  connective  tissue  and  Bohm,"  Goe- 
man^""  and  Tschistowitsch^'^  that  the  membrana  propria  or  the 
pericapsular  tissue  may  send  out  processes.  In  addition  to  this 
Bohm  describes  actual  rupture  of  the  capsule  and  the  subsequent 
invasion  of  the  space  through  these  gaps.  Engel"'^  and  more 
recently  Ophuls"'^  think  that  these  cellular  masses  represent  but 
the  end  result  of  the  organization  of  an  inflammatory  exudate. 

Welch^'  and  Lyon^^  in  the  acute  experimental  lesion  pro- 
duced by  cantharides  have  seen  a  massing  of  epithelial  cells  in  the 
capsular  space  which  they  believe  to  be  desquamated  and  regurg- 
itated from  the  first  portion  of  the  tubule.  Herringham  and 
Thursfield'^  denv  that  these  have  such  a  derivation. 
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The  case  described  is  from  the  medical  service  of  Dr.  Tlieo- 
dore  C.  Janeway  at  the  Presln'terian  Hospital  and  from  the  path- 
ological service  of  Dr.  W.  G.  MacCallum  to  both  of  whom  I  am 
greatly  indebted  for  the  ])rivilege  of  reporting  it. 

Clinical  History  :  J.  C.  S.  Male,  aged  30  years.  No  possible 
cause  of  nephritis  was  elicited.  Mother  died  of  Bright's  Disease, 
Two  months  previous  to  admission  had  had  trouble  with  his  eyes 
pnd  a  month  later  was  told  by  a  physician  that  he  had  kidney 
trouble  with  a  high  blood  pressure.  Two  weeks  ago  began  to  have 
occipital  headaches  and  stopped  work ;  but  has  suffered  contin- 
uously with  them  since.  He  noticed  no  oedema,  but  a  week 
previous  to  admittance  passed  large  quantities  of  urine.  The 
physical  examination  was  practically  normal,  with  blood  pressure 
varying  from  160  to  200  mm.  Hg.  Two  days  after  admittance 
the  phenosulphonpthalein  test  gave  a  first  appearance  in  one 
hour,  and  a  total  excretion  of  22%  in  two  hours.  A  day  later,  in 
the  evening,  puffiness  about  the  eyes  was  noticed  and  the  blood 
pressure  registered  225  mm.  Hg.  He  had  passed  no  urine  during 
the  day  and  the  next  morning  was  totally  blind.  A  venesection 
was  done  without  any  improvement  and  he  continued  to  grow 
worse,  passing  but  little  urine.  The  blood  at  this  time  showed 
0.153%  of  urea.  Ihe  patient  died  seven  days  after  admittance 
to  the  hospital.  On  entrance  the  urine  showed  a  heavy  trace  of 
albumen  with  very  many  granular  epithelial  hyaline  casts  and 
some  red  blood  cells.    The  temperature  was  normal. 

The  autopsy  was  performed  by  Dr.  Lamb  twelve  hours  after 
death  and  to  him  I  am  indebted  for  the  clinical  history  as  well 
as  gross  description.  Nothing  of  note  was  found  elsewhere 
than  in  the  kidneys  except  for  a  moderate  hypertrophy  of  the 
heart. 

Macroscopical  Examination:  The  left  kidney  weighs  210 
gms.  It  measures  11  x  5.5  x  4  cm.  The  capsule  strips  fairly  easily 
exposing  a  surface  showing  pale  reddish  areas  and  a  peppering 
with  minute  yellow  specks.  On  one  portion  there  is  a  consider- 
able area  of  greenish  discoloration  extending  a  short  distance 
beneath  the  surface.  On  section  the  cortex  averages  from  5  to  7 
mm.  in  thickness.     The  striations  are  difficitlt  to  make  out  and 
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v;here  seen  are  much  distorted.  The  same  yellowish  points  are 
seen  throughout  the  cortex  and  the  medulla.  The  pelvis  and 
ureter  are  normal.  On  closer  examination  the  surface  also  shows 
numerous  irregular  gray  areas.  The  right  kidney  weighs  215 
gms.  and  measures  13x6x4cm.  It  is  similar  in  appearance  in 
all  respects  to  the  opposite  kidney  except  that  in  the  pelvis  there 
are  a  few  minute  ha?morrhagic  spots. 

Microscopical  Examination.^ — The  larger  blood  vessels  con- 
tain a  small  amount  of  blood.  Their  walls  are  not  thickened  and 
they  do  not  show  any  hyaline  change.  The  small  vessels  and  cap- 
illaries in  general  seem  somewhat  distended  with  red  blood  cells. 
The  arteries  at  the  base  of  the  glomeruli  are  wide  open  and  in 
many  instances  can  be  traced  well  inside  the  tuft  to  the  point 
where  they  break  up  into  the  capillary  loops.  Several  of  these 
are  distended  with  blood,  even  in  the  Alalpighian  bodies  in  which 
the  inflammatory  changes,  consisting  of  epithelial  proliferation 
and  hyaline  degeneration  in  the  tuft  and  capsule,  are  especially 
v/ell  marked.  In  every  glomerulus  at  least  a  few  loops  may  be 
found  in  which  red  blood  cells  are  in  an  excellent  state  of  preser- 
vation. In  general,  howe\er,  the  greater  the  hyaline  change  the 
less  the  amount  of  blood  in  the  tuft  vessels.  Spaces  which  ap- 
pear to  be  capillaries  containing  no  blood  are  frequently  seen, 
and  in  an  occasional  one  may  be  found  granular  material  or 
swollen  cells,  but  no  thrombotic  masses  are  made  out.  That 
such  an  appearance  may  be  caused  by  lymphatics  or  capillaries 
cut  obliquely  or  longitudinally  seems  entirely  possible  if  one  bears 
in  mind  the  difficulty  with  which  obser\"ations  are  made  in  such 
a  minute  and  complicated  structure  as  the  glomerulus. 

*The  microscopical  e^camination  was  made  with  specimens  fixed  in 
Zenker's  and  in  formalin.  Mallory's  aniline  blue  connective  tissue,  ]\Iallory's 
iron  chloride  haemotoxylin,  Van  Gieson's,  Sudan  III,  and  haemotoxylin  and 
eosin  were  the  stains  employed.  The  first  was  found  to  be  by  far  the  most 
satisfactory,  especially  when  the  acid  fuchsin  was  omitted,  since  it  enabled 
one  to  follow  the  connective  tissue  and  hyaline  in  great  detail. 

Too  much  emphasis  cannot  be  laid  upon  the  necessity  for  examining 
such  material  in  serial  section.  The  appearance  at  different  levels  in  any 
given  glomerulus  may  be  verj^  different  and  a  single  section  often  gives  a 
quite  inadequate  and  erroneous  idea  as  to  the  changes  which  have  taken 
place.     This  microscopical  description  is  based  upon  such  an  examination. 
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'Ihc  nunil)er  of  nuclei  in  the  j:i;lonieruli  is  not  increased  if 
one  is  careful  to  rule  out  those  epithelial  cells  lying  between  the 
loops  and  in  the  crevisses  of  the  tuft.  A  great  majority  of  the 
ii.traglonierular  cells  have  large  round  or  slightly  oval  nuclei  in 
which  the  loose  network  of  chromatin  stains  sharply.  In  the 
more  hvaline  of  these  the  chromatin  tends  to  be  massed  to  a 
greater  extent  at  the  periphery  of  the  nuclei.  Xo  mitoses  are 
observed  in  these  cells.  The  cell  outline  is  exceedingly  variable,  be- 
ing occasionally  circular,  more  often  oval  or  drawn  out  in  a  lan- 
ceolate form.  The  cytoplasm  takes  the  eosin  stain  in  some  in- 
stances (|uite  brilliantly,  in  others  more  faintly  and  with  Sudan 
III,  in  many,  droplets  of  fat  are  found.  In  a  few  glomeruli  these 
cells  appear  to  be  fused  together  in  hyaline  masses,  and  here 
the  nuclei  are  comparatively  infrecjuent.  An  occasional  poly- 
morphonuclear leucocyte  or  a  small  round  mononuclear  may  be 
found  and  now  and  then  a  plasma  cell.  However,  the  great 
majority  of  the  cells  seem  to  correspond  to  the  endothelial  type. 

The  most  striking  change  apparent  in  the  glomeruli  is  the 
presence  of  a  large  amount  of  intercellular  tissue  which  takes 
an  intense  blue  with  Mallory's  connective  tissue  stain.  The  sub- 
stance is  not  at  all  fil)rillar  and  seems  to  lie  with  respect  to  the 
A'essel  loops  in  the  same  position  as  the  membrana  propria  of  an 
ei)ithelial  membrane.  With  h?emotoxylin  and  eosin  the  entire 
intercellular  substance  of  the  glomeruli  seems  to  stain  varying 
degrees  of  red  and  cjuite  intensely  in  man\-  places.  The  cells  in 
those  tufts  showing  the  greatest  change  from  the  normal  also 
stain  a  bright  red  and  seem  to  fuse  with  the  intercellular  sub- 
stance so  that  the  whole  has  a  homogeneous  appearance.  Such 
masses  of  fused  endothelial  cells  may  be  easily  taken  for  hyaline 
thrombi  in  the  capillaries,  but  no  such  appearance  is  found  with 
Mallory's  stain. 

At  tlie  base  of  the  tuft  the  pericapsular  tissue  does  not  seem 
in  any  considerable  degree  continuous  with  the  intercellular 
ir.aterial  of  the  glomerulus  and  there  is  no  disproportionate  in- 
crease in  the  hyaline  material  at  this  point.  The  epithelial  cells 
covering  the  glomerulus  are  supported  on  a  hyaline  membrane 
which  resembles  that  lying  beneath  the  endothelial  cells  of  the 
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capillaries.  The  connective  tissue  fibers  passing  across  the  cap- 
sular space  with  the  adhesions,  apparently  do  not  invade  this 
membrane  but  seem  only  attached  to  it. 

The   epithelial   cells   covering"   the   glomerulus   and   dipping 
between  the  folds  of  it  are  of  an  irregular  and  somewhat  flattened 
cuboidal  type.     The  nuclei  are  large,  oval  and  vesicular  and  no 
mitoses  are  observed.     The  cytoplasm  is  highly  granular  and  in 
some  cells  large  droplets  staining  a  blue  or  in  a  few  instances 
a  bright  red  with  Alallory's  connective  tissue  stain  are  seen.    With 
Sudan  III  fat  droplets  now  and  then  are  observed.     It  is  only 
occasionally  that  these  cells  are  piled  upon  each  other  and  it  is 
impossible  to  say  whether  those  seen  lying  loose  in  the  capsular 
space  are  of  glomerular  or  of  caj)sular  origin.     In  places  where 
there  are  adhesions  between  the  capsule  and  the  tuft  the  epithe- 
lium is  continuous  over  the  surface  of  the  adhesion  as  far  as  the 
proliferating  capsular  t}-pe  into  which  it  gradually  merges.     In 
the  very  advanced  stages  of  hyaline  change  in  the  glomerulus 
these,  as  well  as  the  intraglomerular  cells,  are  few  in  number  and 
degenerating. 

The  capsular  epithelium  in  a  great  majority  of  instances 
shows  some  degree  of  proliferation,  varying  from  a  layer  two 
or  three  cells  deep  to  the  crescent  shaped  masses  which  are  so 
characteristic  of  this  type  of  kidney.  These  cells  approximate 
very  closely  in  appearance  those  lining  the  glomeruli.  Thev  are 
large  and  cuboidal  in  shape,  slightly  oval  and  vesicular,  with  a 
sh.arply  staining  network  of  chromatin.  No  mitoses  are  observed 
although  two  or  three  cells  are  seen  in  which  two  small  nuclei 
are  present,  and  a  few  others  in  which  the  chromatin  is  grouped 
in  larger  masses  and  takes  the  h?ematoxylin  more  intensely.  The 
cytoplasm  is  finely  granular  and  only  in  the  late  stages  of  the 
lesion  does  it  show  marked  degeneration.  It  is  apparently  only 
when  these  cells  become  detached  that  fatty  or  h}'aline  droplets 
are  seen  within  them. 

\\'hen  these  proliferating  cells  form  masses  more  than  two 
or  three  layers  deep  a  careful  study  under  high  magnification  of 
a  section  stained  with  Alallory's  connective  tissue  stain  shows 
the  following  condition.     The  whole  appears  to  be  made  up  of 
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numerous  branching  and  redundant  processes  lined  with  epithehal 
cells  which  seem  to  have  toppled  (jver  upon  each  other  and  to 
have  been  crushed  together.  Where  the  masses  are  of  looser 
consistence  many  minute  s])aces  may  be  seen  wdiich  intercom- 
municate and  are  bounded  by  these  outgrowths  of  epithelial  cells 
carried  upon  a  fine  supporting  stroma.  Peripherally  this  struc- 
ture is  attached  to  the  swollen  and  hyaline  basement  membrane 
of  the  capsule,  but  centrally  it  rarely  reaches  or  adheres  to  the 
glomerulus.  There  is,  practically  always,  at  least  a  potential 
capsular  space  internal  to  the  "crescents"  and  broken  across  only 
by  adhesions  which  are  (|uite  different  in  structure  from  the 
latter. 

Such  masses  of  proliferating  cells  as  a  rule  appear  crescentic 
only  wlien  cut  in  a  plane  parallel  with  the  stem  of  the  tuft  and  if 
the  section  is  at  right  angles  to  the  latter,  the  glomerulus  lies  in 
the  center  completely  surrounded  by  masses  of  capsular  epithe- 
liuiu.  The  proliferation  usually  stops  rather  abruptly  at  the 
entrance  of  the  tubule,  but  now  and  then  strands  of  cells  project 
into  it  for  a  short  distance.  Many  descjuamating  epithelial  cells 
apparently  derived  from  the  Alalpighian  body  are  found  in  the 
tubules  near  their  parent  glomeruli. 

In  many  tufts  masses  of  fibrous  tissue  extend  from  capsule 
to  glomerulus  and  these  may  cover  as  much  as  a  third  of  the  cir- 
cumference of  the  latter,  or  on  the  other  hand  consist  of  thin  and 
threadlike  bands.  In  this  manner  the  capsular  space  may  be 
split  up  into  several  smaller  cavities  which  are  intercommunica- 
ting and  eventually  open  into  the  space  leading  to  the  tubule. 
These  are  all  lined  with  epithelium  and  contain  only  an  occasional 
desquamated  cell.  Peripherally  the  adhesions  appear  to  be 
directly  continuous  with  the  pericapsular  connective  tissue 
through  gaps  in  the  membrana  propria,  but  centrally  they  seem 
merely  attached  to  the  intercellular  sul)stance  rather  than  in  direct 
continuation  with  it. 

The  pericai)sular  connective  tissue  as  well  as  the  membrana 
propria  is  swollen  and  stains  quite  intensely  blue  with  ]\Iallory's 
connective  tissue  stain.  An  actual  increase  in  the  amount  of 
connective  tissue  does  not  appear  in  the  sections  cut  through  the 
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center  of  the  glomerulus.  A  deceptive  appearance  is  obtained 
in  those  sections  passing  through  the  pericapsular  tissue  only^ 
which  may  cause  one  to  suppose  a  great  increase  in  connective 
tissue,  but  examination  in  serial  section  corrects  this  view.  A 
slight  increase  is  found  at  the  prjint  of  origin  of  the  adhesions  and 
once  or  twice  a  small  blood  vessel  is  seen  to  pass  into  the  glomer- 
ulus at  such  a  place.  The  membrana  propria  is  interrupted  at 
several  points  where  there  are  no  adhesions  but  as  yet  in^•asion  of 
connective  tissue  through  such  gaps  cannot  be  seen. 

Many  of  the  tubules  are  filled  with  homogeneous  or  faintly 
cellular  hvaline  casts  and  some  of  them  are  dilated.  Occasion- 
ally red  blood  cells  are  seen  in  them  and  also  descjuamated 
glomerular  or  tubular  epithelium.  The  lining  cells  are  swollen, 
especially  those  of  the  convoluted  portion  and  many  of  them, 
contain  fat  and  a  few  large  hyaline  droplets.  The  interstitial 
tissue  is  quite  oedematfms  and  in  places  infiltrated  with  small 
round  mononuclears  and  plasma  cells  but  there  are  only  a  few 
polymorphonuclears  present.  The  connective  tissue  seems  more 
prominent  than  normal,  perhaps  because  the  fibers  are  separated 
by  the  increase  in  interstitial  fiuid. 

Discussion. 

Before  discussing  the  significance  of  this  case  and  attempt- 
ing to  correlate  the  findings  with  the  observations  and  opinions, 
of  others,  it  is  necessary  to  decide  quite  definitely  its  position 
among  the  various  forms  of  glomerular  lesions.  Among  those 
forms  of  nephritis  in  which  the  glomerular  changes  are  prom- 
inent there  are  two  types  which  must  be  sharply  distinguished 
froni  the  one  described  above. 

The  work  of  Lenhartz.^"  Lohlein,^  Gaskell,^'  and  Baehr^^ 
lias  defined  quite  clearly  a  form  of  giomerulo-nephritis  associated 
in  many  instances  with  subacute  or  chronic  endocarditis  and  in 
which  the  Streptococcus  viridans  (Schottmiiller )  seems  to  be 
niost  frequently  the  etiological  factor.  To  quote  Baehr  :^  "The 
salient  features  of  the  pathological  picture  are  first,  the  involve- 
ment of  one  or  more  loops  of  a,  \'ariable  number  of  glomeruli; 
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secoiidlv.  tlie  absence  of  any  visible  disease  in  the  tininvolved 
jl^lomcruli,  and  in  tlie  uninvolved  ])ortions  of  affected  glomeruli; 
tliirdly.  the  association  in  most  of  the  bacterial  cases  of  all  the 
various  stages  of  the  glomerular  process  often  seen,  in  a  single 
microscopical  section."  The  inability  to  distinguish  this  type 
from  the  true  toxic  glomerulo-nephritis  in  which  typical  crescent 
formation  is  found  has  led  to  great  confusion  and  erroneous  con- 
clusions. A  to.xic  influence  affecting  the  entire  Malpighian  body 
is  quite  a  different  process  from  the  lodgment  of  emboli  of  bac- 
teria in  certain  loops  of  some  glomeruli,  although'as  Ophuls"  has 
stated  the  fundamental  lesion  in  both  types  may  be  chronic  sepsis. 
At  least  one  instance  of  such  confusion  ma}'  l)e  cited,  namely  that 
of  the  report  of  Herringham  and  Thursfield"^  dealing  with  the 
formation  of  "crescents"  in  which  a  plate  shows  typical  changes 
or  this  embolic  type.  It  is  also  possible  that  the  thrombi  as  fre- 
quently described  in  the  glomerular  \'essels  ha\'e  been  of  this  der- 
ivation. 

Quite  a  different  lesion  is  that  of  the  second  type  which  must 
be  differentiated  from  the  one  described  here.  It  is  dependent 
upon  changes  in  the  arterioles  of  the  kidney,  frequently  accom- 
panied by  similar  lesions  of  the  small  vessels  of  the  brain,  spleen 
or  elsewhere.  Such  changes  in  the  kidney  were  originally  des- 
cribed by  Gull  and  Sutton,"''  and  have  been  more  recently  investi- 
gated by  Jores."'^  There  should  be  no  confusion  with  this  form 
in  which  the  picture  is  merely  one  of  hyaline  change  and  fibrosis 
<  f  the  glomeruli  with  no  epithelial  proliferation.  It  is  obvious  that 
deductions  drawn  from  a  glomerulo-nephritis  of  this  type  can- 
not be  applied  in  general  to  all  glomerular  lesions  or  specifically 
to  such  as  the  one  reported  abo\-e  witli  an}-  hope  of  arriving  at 
correct  conclusions. 

Furthermore,  within  this  (jne  type  confusion  may  arise  from 
the  failure  to  differentiate  between  various  stages  of  the  lesion. 
Thus,  in  the  early  glomerulo-nephritis  one  finds  the  tuft  filled  with 
cells  of  an  endothelial  type  or  with  wandering  cells  from  the 
blood,  so  much  so  that  the  capillaries  have  the  appearance  of 
being  compressed,  and  one  is  tempted  to  consider  this  factor  as 
the  cause  of  the  lesion  seen  later.     Again,  a  careful  study  of  the 
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capillaries  in  the  more  acute  stages  shows,  as  has  been  emphasized 
by  Langhans,'  the  presence  of  thrombi  of  cells  and  of  fibrinous 
and  hyaline  material  in  the  capillaries  of  the  tuft,  which  also 
A'^ould  seem  capable  of  bringing  about  serious  changes.  Ii  must 
not,  howe\'er.  be  forgotten  that  these  are  the  accompaniments  of 
an  acute  inflammation  and  prol)al)ly  do  not  plav  a  i)rominent  ])art 
ir  the  later  stages. 

This  kidney  is  classed  as  belonging  to  the  subacute  stage  of  a 
toxic  glomerulo-nephritis  which  according  to  Lohlein^  ultimately 
terminates,  if  death  or  resolution  do  not  occur,  in  a  nephro- 
cirrhosis  secundaria  ( Aschoff ^*' ) .  Crescent  formation  is  charac- 
teristic only  of  this  form  of  nephritis  ( GaskelT''  ). 

Inasmuch  as  the  picture  liere  is  not  obscured  by  acute  inflam- 
n.ation  or  excessive  repair  it  should  be  ])( issible  to  fletermine  which 
factors  in  the  development  of  the  lesion  are  essential  and  I'cr- 
n.ianent  and  which  are  incidental  and  temporary. 

Is  then  the  obliteration  of  the  blood  vessels  as  described  by 
so  many  authors  a  permanent  and  causative  factor?  As  noted  in 
th.e  description,  every  glomerulus  contains  some  capillaries  which 
are  filled  with  blood  and  the  number  oi  such  vessels  is  as  great 
or  greater  than  that  seen  in  the  glomeruli  of  several  normal  kid- 
neys examined.  In  fact  this  appearance  is  normally  so  variable, 
that  the  lack  of  blood  in  a  tuft  is  of  questionable  importance.  Its 
presence,  on  the  other  hand,  is  positive  proof  of  the  patency  of  the 
vessels  in  (juestion.  The  arteries  at  the  base  on  examination  in 
serial  section  can  be  followed  into  the  tuft  to  the  point  where 
thev  break  up  into  smaller  liranches  and  in  most  instances  are 
wide  open  and  filled  with  red  blood  corpuscles.  This  is  true  even 
where  the  hvaline  degeneration  and  epithelial  proliferation  is 
most  pronounced.  Reichel.-  Fichera  and  Scaffidi-''  have  called 
attention  to  the  same  normal  appearance  of  the  blood  vessels 
in  this  condition.  The  latter  states:  "in  den  weiter  vorgeschrit- 
tenen  Fallen  in  denen  der  Kapselraum  fast  ganz  oder  vollstandig 
gefiillt,  eine  wirkliche  kompression  der  Gefasschlingen  nicht  zu 
sehen  war;  in  Gegenteil  zeigten  leiztere  auf  einen  Querschnitt 
deutliche   durchgangige.   mit    mten   und   weissen   Blutkorperchen 
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gefi'illte  Luniina,  wie  gewohnlich  niit  freien  Liicken  zwischen  den 
einzelnen  Blutkorperchen."  It  does  not  seem  i)robal)le  then,  that 
the  glomeruli  of  this  type  of  nephritis  suffer  from  an  insufficient 
blood  supply  or  that  the  lesion  is  due  to  such  a  deficiency.  If  they 
have  so  suffered  in  the  ])ast,  it  is  hard  to  understand  how  lesions 
so  severe  as  the  ones  noted  by  many  writers  could  take  place  with 
no  permanent  injury  to  the  circulation,  and  yet  bring  about  so 
pi  1 1  found  a  cliange  as  is  seen  in  the  glomeruli  of  this  case. 

l*"urthermore,  no  increase  in  the  number  of  the  cells  within 
the  tuft  is  found  here.  ICither  it  was  nc\er  ])resent,  or  as  seems 
mucli  more  prol)able  considering  the  uniformity  of  oi)inion  of 
various  writers  on  this  point,  the  occurrence  and  influence  was  but 
temporary.  Thrombotic  masses  within  the  vessels  were  also  looked 
for  with  special  care,  but  not  found.  That  they  are  a  (|uite  con- 
stant accc^mpaniment  of  the  earlier  stages  of  glomerulo-nephritis 
can  not  be  doubted  from  the  frequency  with  which  they  have 
been  observed.  Lohlein"  suggests  that  in  the  course  of  time  these 
are  absorbed  or  in  some  other  way  disposed  of,  which  would  seem 
to  be  the  case  here.  It  must  be  concluded  that  these  likewise  are 
but  a  temporary,  and  not  an  essential  factor  in  the  production  of 
the  later  lesions  of  this  form  of  glomerulitis. 

The  presence  of  connective  tissue  within  the  tuft  is  not 
proven  in  this  case.  The  material  staining  a  deep  blue  with  Mal- 
lory's  connective  tissue  stain  is  not  fibrillar  but  (juite  homogenious, 
has  apparently  no  connection  with  the  pericapsular  connective  tis- 
sue at  the  base  of  the  tuft  and  appears  as  a  greatly  thickened  and 
swollen  membrana  propria  of  the  capillary  loops.  Although  such 
a  basement  membrane  is  not  readily  seen  in  connection  with  the 
capillaries  of  the  glomeruli,  it  is  possible  that  the  hyaline  changes 
serve  to  make  it  more  easily  distinguishable.  Many  masses  of  con- 
nective tissue  which  at  first  glance  were  taken  to  be  glomeruli 
having  undergone  a  fibrosis,  are  found,  on  examination  in  serial 
section,  to  be  merely  masses  of  pericapsular  tissue  at  one  pole  of 
th.e  Malpighian  body.  It  is  probable  that  these  hyaline  glomeruli 
are  organized  and  converted  into  connective  tissue  as  seen  in  the 
very  late  stages  of  contracted  kidney,  but  such  changes  do  not 
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show  in  this  case.  The  sniah  amount  present  makes  it  improb- 
able that  the  overgrowth  or  invasion  of  such  tissue  with  conse- 
quent contraction  can  have  any  primary  effect  in  the  production 
of  the  picture  seen  here. 

The  last  source  of  the  possible  obliteration  of  the  blood  ves- 
sels is  from  the  abnormal  growth  of  the  epithelial  cells.  In  the 
great  majority  of  the  glomeruli  studied,  there  is  a  definite  space 
between  the  proliferating  capsular  cells  and  the  tuft  as  well  as 
numerous  spaces  in  the  mass  of  epithelium.  Such  an  appearance 
combined  with  compression  of  the  glomerulus  can  only  be  imag- 
ined on  the  supposition  that  the  tubules  leading  from  the  J\Ial- 
pighian  bodies  are  obstructed.  Although  in  several  instances 
strands  of  epithelial  cells  were  found  lying  at  the  point  of  origin 
of  the  tubule,  in  no  case  was  this  condition  sufificiently  great  to 
block  the  egress  of  the  fluid.  Since  the  glomeruli  always  show 
some  blood,  it  cannot  be  supposed  that  the  tuft  is  compressed  in 
all  directions  as  would  be  the  case  according  to  this  hypothesis. 

This  same  argument  will  apply  with  ecjual  force  to  the  sup- 
position that  pericapsular  connective  tissue  may  compress  the 
glomeruli  by  overgrowth  and  contraction.  Constriction  of  the 
vessel  at  the  base  of  the  tuft  by  such  growth  was  in  no  instance 
observed,  although  the  vessel  could,  in  most  glomeruli  be  fol- 
lowed to  the  point  of  its  branching  into  the  tuft  vessels.  The  as- 
sumption of  Bohm"  that  an  increase  of  connective  tissue  and  a 
resultant  contraction  causes  such  a  compression  because  of  its 
greater  condensation  at  the  junction  of  the  glomerulus  with  the 
capsule  is  not  found  to  be  true.  He  pictures  the  fibers  as  running 
over  the  capsule  downward  to  the  base  of  the  tuft  where  conse- 
quently they  seem  relatively  increased.  The  shortening  of  fibers 
running  in  this  direction  would  not  tend  to  constrict  but  rather 
to  distend  the  neck  of  the  glomerulus  and  consequently  the  en- 
closed vessels.  To  have  the  effect  proposed  they  should  be  ar- 
ranged in  an  annular  manner  about  the  neck  and  such  an  arrange- 
ment we  have  not  seen. 

Thus  it  seems  that  the  essential  changes  are  hyaline  degener- 
ation of  the  connective  tissue  and  membranse  proprise,  and  epi- 
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lliflial  proliferation,  ratlicr  than  interference  with  the  blood  sup- 
ply of  the  j^lomerukis  and  increase  in  connective  tissue. 

There  are  two  common  causes  assigned  for  the  produc- 
tiijn  of  hxahne  degeneration* — tlie  lack  of  proper  nutrition, 
and  the  action  of  some  to.xic  influence.  It  is  of  course  i)ossible 
that  here  the  blocking  of  the  vessels,  as  previously  described,  in 
the  more  acute  stages  is  sufficient  to  produce  this  change.  But 
we  know  that  this  condition  is  not  maintained  and  one  would  ex- 
pect on  removal  of  the  causal  factor  a  rather  prompt  rest(jration 
to  the  normal.  It  is  more  reasonable  to  agree  with  Lohlein^  that 
tins  is  the  result  of  a  long  continued  toxic  action  and  of  some- 
what the  same  nature  as  that  which  leads  to  a  productiiMi  of 
amyloid. 

I  lerxheimer,^  in  a  study  of  hyaline  change  in  the  glomer- 
ulus and  capsule,  lias  found  it  to  start  in  the  inner  layer  of  the 
membrana  propria  and  in  this  case  the  same  structure  shows  the 
most  profound  change.  Such  an  alteration  cannot  but  have  an 
imi)ortant  effect  upon  the  epithelium  w'hich  rests  upon  it.  Whether 
this  actually  results  in  the  proliferation  which  is  seen  in  these 
cases  or  whether,  as  Herxheimef  thinks,  the  reverse  is  true,  can- 
not be  definitely  answered  until  the  lesion  can  be  produced  ex- 
perimentally and  every  gradation  of  it  carefully  watched  and 
timed. 

Within  the  capsular  space  tw'O  quite  different  and  distinct 
phenomena  are  observed.  The  most  constant  and  pronounced 
is  the  i^roliferation  of  the  ei)ilhelium  lining  the  capsule.  Careful 
study  in  serial  section  convinces  one  that  these  crescentic  masses 
consist  of  cells  lying  upon  a  supporting  stroma  which  projects  in 
folds  and  tongue-like  processes,  exceedingly  redundant,  into  the 
capsular  space.     Here  they  are  pressed  to  one  side  by  the  glom- 

*By  the  term  hyaline  degeneration  is  meant  a  swelling  and  homo- 
genous appearance  of  the  connective  tissue  and  the  membrana  propria,  and 
the  tendency  to  take  the  blue  in  Mallory's  stain  with  intensity.  Xo  definite 
micro-chemical  reaction  is  implied  by  the  use  of  this  name.  Indeed,  it  seems 
probable  as  Ophuls"'  has  pointed  out,  that  it  is  impossible  to  distinguish  this 
from  the  beginning  of  amyloid  infiltration,  or,  on  the  other  hand,  from  the 
changes  which  are  not  sufficiently  marked  to  be  called  hvaline. 
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erulus  as  it  expands  and  contracts  under  the  varying  blood  press- 
ure until  they  ultimately  become  packed  in  a  stratified  mass  about 
the  tuft. 

That  these  proliferating  cells  are  of  epithelial  origin  can 
not  be  doubted.  Their  shape,  size  and  arrangement  upon  the 
supporting  stroma  confirm  this  idea  and  there  is  no  occasion  to 
invoke  the  aid  of  metaplasia  to  explain  their  presence. 

One  cannot  hold  the  idea  of  Herringham  and  Thursfield^^ 
as  well  as  of  others  that  these  are  but  desquamated  cells  caught 
in  a  solidified  exudate  and  pressed  to  one  side  by  the  expanding 
glomerulus.  These  cells  attached  to  a  definite  stroma  and  show- 
ing no  signs  of  degeneration  are  alive,  and  as  far  as  can  be  judged 
from  the  microscopical  examination,  are  in  quite  a  normal  con- 
dition. 

It  is  true  that  mitoses  are  not  found,  but  this  is  of  slight  nega- 
tive importance.  Gaskell,^'  Arnold  and  Baumgarten,^^  Crooke,^^ 
Lohlein^  and  others  have  noted  their  occurrence  in  similar  cases, 
as  well  as  the  presence  of  cells  with  two  or  more  nuclei.  Fichera 
and  Scaftidi,"*^  because  of  their  inability  to  find  mitotic  figures 
and  because  of  the  occurrence  of  such  multinucleated  cells,  con- 
clude that  cell  reproduction  takes  place  amitotically  as  has  been 
noted  in  the  cornea  ( Ranvier )  and  in  the  skin  (Alarchand). 
Such  an  explanation  is  hardly  necessary,  however,  as  those  cells 
wdiich  contain  more  than  one  nucleus,  are  in  our  preparations,  at 
least,  degenerating  and  probably  conform  with  the  condition  of 
a  typical  cellular  division  as  seen  by  Lambert^^  in  cells  growing  in 
vitro. 

This  process  of  proliferation  greatly  resembles  and  appar- 
en.tly  is  analogous  to  certain  lesions  seen  elsewhere.  Thus  in  the 
thyroid  gland  in  exophthalmic  goitre  (]MacCallum^^),  the  cells  lin- 
ing the  alveoli  of  the  thyroid  increase  enormously  in  number  and 
form  redundant  and  manifold  trabecule.  Also  in  chronic  cystic 
mastitis,  in  hypertrophy  of  the  prostate,  in  coccidiosis  in  the 
rabbit's  liver  (Tyzzer^'  )  and  in  many  adenomata  a  similar  ap- 
pearance is  found. 

This  epithelial  proliferation  must  be  sharply  distinguished 
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from  the  second  cliant^e  ol)ser\e(l  in  the  capsular  space.  This  is 
the  formation  of  adhesions  as  described  by  Goemans^*  and  En- 
gd."  'i'he  mode  of  pro(hiction  is  very  different  and  it  is  the 
attempt  to  applv  dethictinns  1)ased  on  this  form  to  the  epithehal 
prohferation  thai  has  led  to  considerable  confusion. 

One  can  best  conceive  of  the  formation  of  these  if  the  cap- 
sular space  is  thought  of  as  being  analogous  to  other  serous 
cavities,  as  has  been  suggested  by  Engel  and  others.  The  des- 
quamation of  the  lining  epithelium  in  the  acute  stage  leaves  ex- 
posed the  underlying  capsular  and  glomerular  surfaces.  When 
these  come  in  contact  they  tend  to  adhere,  or  between  two  such 
exposed  points  fibrous  bands  may  be  formed.  These  latter  be- 
come organized  and  covered  with  epithelium,  thus  splitting  the 
glomeruli  into  two  or  more  spaces.  These  spaces  are  open  and 
communicating  with  each  other  and  also  with  what  is  left  of  the 
capsular  space,  thus  ultimately  emptying  into  the  tubule.  These 
cavities  are  in  no  sense  cysts  as  has  been  erroneously  stated.  Such 
adhesions  may  be  so  extensive  as  to  fill  a  third  or  more  of  the  cap- 
sular space  and  render  the  distinction  between  glomerular  and 
capsular  tissue  somewhat  difficult  to  make.  In  some  instances 
the  organization  is  so  complete  that  a  small  blood  vessel  may  be 
seen  running  through  such  a  band  to  the  glomerulus  as  was  first 
noted  by  Greenfield."^ 

It  is  in  such  a  formation  as  this  that  Bohm,^"  Goemans^^  and 
Tschistowitsch^^  find  reason  to  suppose  that  the  capsular  space  is 
invaded  by  connective  tissue.  Such  a  condition  as  far  as  has 
been  seen  here  only  takes  place  in  the  organization  of  these 
■adhesions. 

The  future  of  the  proliferated  cells  and  the  manner  in  which 
the  glomeruli  become  converted  into  connective  tissue  and  hyaline 
masses,  as  seen  in  the  secondary  contracted  kidney,  can  not  be 
predicted  from  these  observations.  Such  gaps  as  have  been  des- 
cribed by  Bohm"  in  the  membrana  propria  have  been  observed 
and  it  may  well  be  that  the  crescentic  masses  ultimately  become 
organized  by  the  invasion  of  •  connective  tissue  through  such 
places  or  converted  into  hyaline  masses  in  the  manner  proposed 
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by  Herxheinier.'   However,  such  processes  follow  and  do  not  pre- 
cede the  epithelial  prt^liferation. 

Siiimiiary. 

(  I  )  Obstruction  of  the  1)1(  )od  tiow  through  the  glomeruli  is 
not  essential  to  the  production  of  the  lesions  in  the  Malphigian 
bodies. 

(2)  Cellular  inhltration  of  the  glomeruli  and  thrombi  in 
the  glomerular  vessels  are  temporary  and  do  not  result  in  the 
late  lesions. 

(3)  The  characteristic  and  more  essential  changes  are: 

A.  Hyaline  degeneration  of  the  membrana  propria  of  the 
capsule  and  of  the  walls  of  the  glomerular  capillaries. 

B.  Proliferation  of  the  capsular  epithelium  in  the  form  of 
an  exceedingly  redundant  membrane  ^vith  compression  of  it 
into  the  characteristic  "crescents." 

C.  The  formation  of  adhesions  between  the  capsule  and 
the  glomeruli,  i.e.,  the  "glomerulitis  adhesiva"  of  Eng-el. 

(4)  The  increase  of  connective  tissue  in  the  Malphigian 
bodies  is  slight,  and  consequently  is  not  concerned  in  the  produc- 
tion of  the  changes  observed. 

REFERENCES. 

'LoHLEiN  :  Ergeb.  di'r  Inn.  Med.  u.  Kiiidcrhcil,  1910,  Vol.  V,  p.  411. 
^Reichel:  Zcitscli.  f.  Heilk.,  1905,  Vol.  XXVI,  p.  72. 
^Herxheimer:  Zieglc/s  Beit.,  1909.  Vol.  XXXXV,  p.  253. 
^Klebs  :   "Handh.  d.'path.  Anat.,'-'  Berlin,   1876. 

"CoRXiL  and  Brault  :  "Etudes  sitr  la  patJwlogie  diitreiii,  Paris,"  1884,  p.  170. 
"Herrixg:  J  our.  Path,  and  Bact.,  1900,  Vol.  VI,  p.  459. 
'Langhans:  J'ireli.  Arehiv.,  1885,  Vol.  XCIX,  p.  193. 
^Councilman  :  Am.  Jour.  Med.  Scienees,  1897,  Vol.  CXIV,  p.  22,. 
'Klein:  Trans.  Path.  Sac,  Lond.  1887,. Vol.  XXVIII,  p.  430. 
''Nauwerck  :  Ziegler's  Beit.,  1886,  Vol.  I,  p.  i. 
"LiTTEx:  C/mnV^'  ^■;;>;.,  1882,  Vol.  VII. 
^"Welch  :  Trans.  Ass.  Am.  Phy.,  1886,  Vol.  I,  p.  171. 
'^Ribeert:  J'ireh.  Arch.,  1897,  Vol.-  CL,  p.  391. 
"Baehr  :  Jour.  Expef.  Med.,  1912,  Vol.  XV,  p.  330; 
'^LvoN  :  Jour.  Path,  and  Bact.,  1904,  Vol.  IX,  p.  400. 
"Hansemaxn:   J'ireh.  Arehiv.,  1887,  Col.  CX,  p.  52. 
''Bohm:  J'ireh.  Arehiv.,  1897,  Vol.  CL,  p.  52. 


172  SAMUEL    CLARK     HARVEY,     M.D. 

"GoEMAN  :   "La  Capsule  dc  Ihnoiuiii   duns  Ics  iuftammaiiotis  chroniqucs  'du 

rein,  1897." 
"TstHisTowiTSCH  :  Virch.  Archiv.,  1903,  Vol.  CVXXI,  p.  243. 
'"Greenfield:  Trans.  Path.  Soc,  Lond.,  1880,  Vol.  XXXI,  p.  157. 
"Ch/M'man:  Jour.  Path,  and  Bact.,  1906,  XI,  p.  276. 
"FLxHLDEN  :  Zieglcr's  Beit.,  1894,  Vol.  XV,  p.  602. 
"Ophuls:  Arch.  Int.  Med.,  1912,  Vol.  IX,  p.  156. 
"Herrinoham  and  Thursfield:  Trans.  Path.  Soc,  Lend.,  1904,  Vol.  LV,  p. 

283. 
"Engel:  rirch.  Arch.,  1901,  Vol.  CLXIII,  p.  209. 
'"FiCHERA  and  Scaffidi  :  I'lVch.  Archiz\,  1904,  Vol.  CVXVII,  p.  63. 
■'Marchiafavi  and  Volenti:  Atti.  dclla  R.  Accad.  vied.,  1876. 
"'Greenfield:  ''Atlas  of  Pathology,"  New  Syd.  Soc,  1879. 
"Kelsch  :  Arch,  de  Physiol,  norm,  ct  path.,  1874,  Vol.  II,  p.  722. 
'"Gaylord:  Praktischcr  Kursus  der  pathologischcn  Histologic,  1900. 
"Heinz:  Mihich.  vied.  Woch.,  1900,  Vol.  XLVII,  p.  213. 
"Graser  :  Arch.  f.  klin.  Chir.,  Vol.  50. 

"Ziegler:  Dcutsch.  Arch.  f.  klin.  Med.,  1880,  Vol.  XXV,  p.  586. 
"Recklinghausen:   Vcrhandl.  dcr  X  Internal.  Cong.,  Berlin,   1890,  Vol.  II, 

Abt.  3,  p.  99. 
"Lenhartz  :  "Die  septischen  Erkrankungen,"  Wien,   1903. 
"Gaskell:  Jour.  Path,  and  Bact.,  1912,  Vol.  XVI,  p.  287. 
"Gull  and  Sutton  :  Medico-Chir.  Trans.,  1872,  Vol.  LV,  p.  27;^. 
"JoRES:  Virch.  Archiv.,  1904,  Vol.  CLXXVIII,  p.  367. 
"Aschoff:  Lchrh.  Path.  Anat.,  1911,  Vol.  II,  p.  464. 
"Arnold  and  Bau'mgarten  :  Zcitsch.  f.  klin.  Med.,  1888,  Vol.  X. 
"Crooke:  Fortschrit.  d.  med.,  1885,  Vol.  Ill,  p.  651. 
"Lambert:  Personal  communication. 

"MacCallum  :  Johns  Hopkins  Hosp.  Bull,  1905,  Vol.  XVI,  p.  2S7. 
"Tyzzer:  Jour.  Med.  Research,  1902,  Vol.  II,  p.  235. 


ILLUSTRATIONS. 

Fig.  I — Tlie  glomerular  capillaries  contain  considerable  blood  and  the 
arteries  at  the  base  can  be  followed  into  the  tuft.  Mallory's 
aniline  blue :  X625. 

Fig.  2. — Marked  hy?line  change  in  the  tuft  and  membrana  propria  of  the 
capsule.  Proliferation  of  the  capsular  cells  upon  a  supporting 
stroma.     Mallory's  aniline  blue :  X625. 

Fig.  3. — Proliferating  cells  lining  the  capsule  and  forming  an  exceedingly 
redundant  membrane.     jMallory's  aniline  blue:  xiooo. 

Fig.  4.— .An  adhesion  between  a  glomerular  loop  and  the  capsule,  with  forma- 
tion of  a  redundant  capsular  membrane.  Miallory's  aniline  blue : 
xiooo. 
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Discussioji. 

Dr.  MacCallum  :  I  have  been  interested  in  the  study  of 
this  case  of  glomerulo-nephritis,  because  I,  myself,  have  never 
been  able  to  see  the  formation  of  crescents  from  desquamated 
epithelium  in  the  capsule  of  the  glomeruli  just  as  is  pictured  in  all 
the  text  books.     Is  that  condition  familiar  to  any  of  the  members  ? 

Even  those  kidneys  which  have  suffered  alteration  in  con- 
sequence of  septic  infection  and  exanthematic  diseases  seemed 
to  show,  too,  the  same  condition  as  found  in  this  case  where  the 
cells  are  by  no  means  desquamated  but  rather  portions  of  an 
actively  proliferating  tissue. 
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THE  STRUCTURE  OF  THE  SPLEEN  AND  ITS  RELA- 
TION TO  PATHOLOGIC  PROCESSES. 

Dr.  Morris'  report  based  on  the  work  of  Maximovv,  Weiden- 
reich,  Mollier  and  others  and  upon  his  own  study  of  the  spleen 
in  various  forms  of  acute  splenic  tumor  tended  toward  the  ac- 
ceptance of  their  views  that  the  essential  cells  of  the  splenic  pulp 
are  of  the  same  character  as  the  endothelial  cells  lining  the 
sinuses,  and  that  from  these  there  may  be  developed  independently 
all  of  the  numerous  types  found  in  the  bone  marrow  and  thus 
ultimately  those  cells  which  circulate  in  the  blood.  This  myeloid 
transformation  of  the  spleen  is  exaggerated  in  infections  and 
intoxications  with  the  production  of  the  acute  splenic  tumor, 
but  is  recognizable  also  in  the  normal  spleen. 

In  the  more  severe  infections,  polymorphonuclears  appear 
in  great  numbers,  while  in  milder  forms  other  types  such  as  the 
myeloblast  and  myelocyte  are  predominant.  The  interruption  of 
the  original  cell  connections  in  the  production  of  these  new  cells 
adds  greatly  to  the  softening  of  the  spleen. 

A  detailed  account  of  this  work  will  be  published  later  and 
elsewhere. 

Discussion. 

Dr.  Stewart  :  Might  not  the  accumulation  of  myelocytic 
cells  be  explained  otherwise?  We  know,  for  instance,  that  in 
certain  infectious  conditions  myelocytes  are  stimulated  and  may 
be  found  in  other  organs  of  the  body. 

It  is  possible,  then,  that  we  are  dealing  merely  with  a  trans- 
portation of  those  cells  in  the  spleen  and  not  with  a  new  for- 
mation. 

Dr.  Ortel  :  What,  from  your  own  observation,  is  the 
process  of  transformation  of  the  nucleated  red  blood  cells  into  the 
non  nucleated  type? 

Dr.  Morris  :  The  nuclei  become  pycnotic  and  fragmented 
and  the  nuclear  fragments  are  extruded  into  the  surrounding 
blood  plasma.  _         _ 
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Dr.  MacCallum  :  I  think  that  there  is  danger  in  claiming 
the  origin  of  one  cell  from  another  merely  because  they  lie  side 
bv  side  and  intermediate  forms  can  be  seen.  For  this  reason  Dr. 
Stewart's  objection  must  be  carefully  considered. 

At  the  meeting  of  the  German  Pathological  Society  in  Stras- 
burg,  a  kidney  was  shown  in  which  a  large  area  in  the  tissue 
about  the  pelvis  was  proved  to  be  composed  of  bone  and  marrow 
elements  and  the  development  of  bone  marrow  in  other  regions 
quite  apart  from  the  skeleton  has  long  been  recognized.  Never- 
theless the  appearance  of  bone  marrow  cells  scattered  through 
the  spleen  may  possibly  have  another  explanation  than  that  they 
are  produced  directly  by  the  spleen.  That  it  is  different  in  differ- 
ent processes  may  be  seen  by  the  comparison  of  acute  splenic 
tumor  in  pneumonia  with  that  in  typhoid. 
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CASE  OF  :\1ULTIPLE  MYELO^IA. 

DRS.  CHARLES  XORRIS  AND  B.  MORGAX  VAXCE.  . 

Dr.  Xorris  presented  briefly  a  case  of  multiple  myeloma. 
The  organs  came  from  a  man  54  years  of  age,  a  ^vindo\v  dresser 
by  occupation,  who  entered  the  service  of  Dr.  Draper  at  Bellevue 
Hospital  on  January  26th,  and  died  October  20th  of  the  pre- 
sent year.  Seven  months  before  admission  he  complained  of 
stiftness  and  tenderness  in  the  neck  and  ribs;  the  pain  increased 
rapidlv  so  that  in  the  next  t\V(j  months  he  was  forced  to  go  to  bed. 
The  pain  was  worse  on  mo\-ement.  A  week  before  his  death  he 
■developed  pneumonia  from  which  he  died. 
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The  body  was  poorly  nourished,  176  cm.  in  heiglit.  The 
arms  and  les^s  show  extreme  emaciation;  skin  is  pale  and  of 
fine  texture.  The  luniks  are  everywhere  con.ijested  and  slightly 
oedematous ;  the  ui)per  right  lobe  is  in  a  condition  of  red  hepa- 
tization. The  kidneys  are  large  and  congested.  Spleen  is  some- 
what small  and  fibrous.  The  other  viscera  show  but  little  change 
from  the  normal.  'Jhe  sternum  is  thickened,  soft  and  every- 
where infiltrated  with  white  and  red  tumor  tissue.  The  ribs 
show  numerous  large  and  small,  mostly  fusiform,  swellings,  the 
largest  about  3  inches  in  length.  The  tumor  infiltration  in  the  ribs 
is  verv  extensive.  Tlie  clavicles  are  also  infiltrated  in  places 
w'ith  tumor  tissue.  The  cervical  vertebrae  are  soft,  are  easily 
penetrated  with  the  point  of  a  knife,  and  there  is  a  consider- 
able amount  of  tumor  tissue  which  has  grown  through  the  pe- 
riostium  of  the  vertebra  forming  a  flat  mass  of  yellowish  white 
tissue  in  front  of  the  upper  cervical  \ertebrae.  The  basilar  portion 
of  the  occipital  bone  is  softened  and  can  be  readily  cut  away  with  a 
knife.  The  lower  end  of  the  right  femur  shows  a  focus  which  is 
dark  red  in  color ;  otherwise  the  bone  marrow  is  normal.  The  up- 
per half  of  the  left  femur  is  extensively  infiltrated  with  tumor 
tissue  willi  large  hcemorrhagic-like  areas.  A  few  of  the  dorsal 
vertebrae  examined  show  small  tumor  areas. 

The  microscopic  examination  of  the  viscera  shows  but  slight 
changes  besides  those  mentioned  above.  There  are,  however, 
recent  areas  of  focal  necrosis  of  small  size  in  the  spleen  and  the 
muscle  of  the  anterior  abdominal  wall  shows  a  well  marked 
hyaline  degeneration.  Examination  of  the  sections  taken  from 
various  portions  of  the  bone  infiltrated  with  tumor  growth  shows 
that  the  tumor  is  made  up  of  two  kinds  of  cells — a  large  cell  with 
protopla.sni  in  which  no  granulations  can  he  made  out.  with  a 
large  nucleus  occasionally  eccentrically  placed  with  a  definite 
nuclear  membrane  and  with  scanty  chromatin  network.  The 
other  cell  is  smaller  in  size  with  a  dense,  small,  deeply  staining 
nucleus  and  with  a  markedly  eosinophilic  protoplasm.  The  tumor 
cells  are  free  and  there  is  only  a  very  scanty  amount  of  reticulum. 
Dr.  Norris  came  to  the  conclusion  that  these  latter  cells  were 
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ervthroblasts  and  that  tlie  two  types  of  cells  were  derived  from 
cells  analogous  to  the  primitive  blood  cells  of  Maximow.  Smears 
made  directly  from  the  fresh  tumor  and  stained  show  no  granu- 
lations. Examination  of  the  tumor  cells  in  the  hanging  drop  like- 
wise show  no  granulations.  During  life  the  urine  contained 
very  large  amounts  of  Bence  Jones  protein.  A  full  description 
of  the  clinical  history  and  the  microscopic  findings  and  conclu- 
sions will  be  published  elsewhere. 

Discussion. 

Dr.  Ewixg:  I  think  that  the  classification  of  the  tumors 
according  to  cell  form  meets  with  difticulty.  since  the  cell  forms 
seem  very  difl:'erent  in  Aarious  tuuKjrs.  I  ha^■e  seen  one  tttmor  of 
a  plasma  cell  type  in  which  the  plasma  cell  characters  were  very 
distinct.  In  most  of  the  timiors.  however,  the  cells  resemble 
neoplastic  marrow  cells  of  various  tyi>es.  as  in  Dr.  Xorris'  pres- 
ent case. 

The  early  authors  were  too  narrow  in  their  conception  of 
tuuKjrs  primary  in  the  bone  marrow.  ]\Iany  of  the  typical  cases 
show  Bence-Jones  protein  in  the  urine.  Cases  of  metastases  have 
later  been  added  to  the  group  and  the  tendency  has  been  steadily 
to  enlarge  the  scope  of  tumors  originating  from  bone  marrow  cells. 
These  cases  present  every  degree  of  malignancy,  and  a  wide  scope 
for  this  disease  must  be  recognized,  since  there  is  such  a  wide 
divergence  of  the  cells  from  which  the  tumor  can  arise.  Dr. 
Xorris'  case  seems  to  have  originated  from  the  mother  cells  of 
the  leucocytic  series. 

I  have  recently  had  opportunity  to  study  the  literature  and 
have  reached  the  sarne  conclusion  as  Dr.  Xorris  on  the  subject. 
The  plasmomata  illustrate  the  difficulty  in  distinguishing  between 
the  neoplastic  and  inflammatory  nature  of  these  growths. 

Dr.  MacCallum  :  I  once  described  a  case  of  myeloma  in 
which  the  cell  presented  a  different  appearance  from  those  in  the 
case  which  Dr.  X'orris  has  just  shown.  The  nuclei  in  his  case 
are  much  smaller,  the  nucleated  red  blood  corpuscles  are  more 
numerous  and  the  cells  are  more  typical  of  the  plasma  type  than 
were  those  in  mine. 
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1)k.  ICwinc.  :  Was  there  any  particular  distrihution  of  the 
nucleated  red  blood  cells  and  did  they  show  neoplastic  characters? 
Is  it  not  possible  that  they  may  ha\e  been  merely  normal  marrow 
cells  which  had  become  included  in  the  tumor? 

])u.  Xoukis:  The  drawini;-  shown  comes  from  the  prever- 
tebral tissue  in  the  neck  which  is  distinctly  tumor  tissue  and  not 
bone  marrow  tissue.  Tliere  are  very  few  red  blood  cells,  es- 
pecially in  the  specimen  from  which  the  drawing  was  made. 

])r.  IMacCalluiM  :  A  sijecimen  which  was  given  me  by  Dr. 
Norris  from  the  case  was  stained  by  Miss  Kirkbride  to  demon- 
strate cell  granules,  but  none  were  shown.  The  cells  also  gave 
no  oxidase  reaction. 


ANOMALY   OI'    THE   IXFERIOR   VEXA    CA\A   W  ITH 
THROMBOSIS. 

W.   G.    MACCALLUM,    M.D. 

1).  l'\.  a  man  aged  28,  who  had  previously  been  in  good 
health,  entered  the  Presbyterian  Hospital  in  the  service  of  Prof. 
Janeway  on  Se])tember  20,  19 12,  com])laining  of  pain  in  the 
anterior  and  inner  sides  of  his  left  thigh,  with  a  lump  in  the 
groin.  This  was  treated  by  massage.  During  his  stay  in  the 
hospital  his  temperatiu'e  was  moderately  high.  There  was  a 
leucocytosis  with  increased  precentage  of  polymorphonuclear 
leucocytes.  Widal  test  negative  as  w^ere  blood  cultures.  There 
were  clinical  evidences  of  thrombotic  obstruction  of  the  veins  of 
the  lower  extremities  and  pelvis.  There  was  some  oedema  of 
legs  and  feet.  Toward  the  end  of  his  life,  there  were  the  physical 
signs  of  a  lobular  pneumonia. 

At  the  autopsy  (Autopsy  No.  8202)  performed  by  Dr.  ]\Iac- 
Callum,  there  was  found  the  following  condition.  The  legs  were 
not  noticeably  oedematous  but  firm  cords  could  be  felt  in  the  posi- 
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tionof  thegreat  \eins  in  tlie  thigh.  The  peritoneal  cavity  contained 
no  excess  of  fluid  and  the  organs  were  normally  disposed  except 
in  that  the  common  iliac  veins  with  all  their  pelvic  and  femoral 
branches  were  distended  into  firm  masses  and  surrounded  by 
dense  adhesions.  The  inferior  vena  cava  was  only  slightly  em- 
bedded in  such  adhesions  but  was  similarly  distended  and  firm 
up  to  a  point  near  the  level  of  the  renal  veins.  On  being  opened 
from  above  it  was  found  to  be  filled  by  a  brownish  red  thrombus 
which  ended  rather  abruptly  about  2  cm.  below  the  renal  veins. 
Below  this  point  it  completely  occluded  the  vena  cava  and  a 
similar  complete  occlusion  could  be  observed  in  the  common, 
internal  and  external  iliac  veins  and  in  practically  all  their 
branches  in  the  pelvis.  Both  fenwrals  with  their  saplienous 
branches  were  occluded  as  far  as  they  could  be  traced.  The 
thrombus,  especially  in  the  femoral  and  pelvic  veins  was  some- 
what softened  centrally,  of  a  dark  rust  red  color  and  c[uite  in- 
timately bound  to  the  rem  ^^•all. 

The  ascending  lumbar  veins  were  open  and  contained  fluid 
blood.  They  were  extremely  wide  and  the  left  had  worn  a  wide 
channel  in  the  bone  along  the  side  of  the  ^'ertebral  column.  A 
probe  passed  through  them  entered  the  enlarged  right  azygos 
vein.  Just  below  the  openings  of  the  renal  veins  there  was,  in  the 
posterior  wall  of  the  vena  cava,  an  orifice  about  i  cm.  in  diameter 
through  which  the  cavity  of  the  vena  cava  communicated  with 
that  of  the  enormously  enlarged  right  azygos  vein.  This  canal, 
which  was  very  thin  walled,  could  be  readily  traced  to  its  opening 
into  the  superior  vena  cava  and  throug'h  most  of  its  course  was 
found  to  measure  about  17-20  mm.  in  diameter. 

The  renal  \eins  appeared  to  be  normal  Ijut  alime  them  the 
vena  cava  was  relatively  narrow,  measuring  about  15  mm.  in 
diameter.  It  ran  upward  behind  the  liver  to  empty  together  with 
the  portal  vein  into  a  common  sinus,  from  which  the  l)ranches 
normally  forming  prolongations  of  the  portal  vein  only  ran  into 
the  liver.  The  portion  of  the  inferior  vena  ca^•a  extending  from 
the  liver  to  the  right  auricle  appeared  normal  and  the  openings 
of  the  hepatic  \'eins  into  it  were  normally  arranged,  but  a  probe 
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passed  downward  in  llie  direction  of  the  post  hepatic  portion  of 
the  vena  cava  entered  a  ratlier  narrow  canal,  whicli  rapidly  nar- 
rowed nntil  it  hecanie  a  solid  cord,  the  tip  of  which  approached 
the  remainder  of  the  interior  vena  cava  as  it  opened  together 
Avith  tlie  portal  vein  into  tlie  liver. 

h'vidently  this  complete  obliteration  of  the  inferior  vena 
cava  in  its  passage  l)ehind  the  liver  was  primary  to  the  develop- 
ment of  the  extraordinary  collateral  venous  circulation  described. 
It  must  be  thought  that  the  blood  of  the  inferior  vena  cava  passed 
to  the  heart  largeh-  by  wav  of  the  vena  azygos,  but  there  was  also 
the  possibility  that  it  might  pass  with  the  portal  blood  through 
the  capillaries  of  the  liver.  On  the  other  hand,  some  of  the  portal 
blood  mav  have  sought  out  the  rather  easier  passage  to  the  heart 
by  way  of  the  azygos,  especially  since  its  tension  is  normally  higher 
than  that  of  the  \'ena  cava.  This  factor,  as  well  as  the  roundabout 
path  presented  to  the  blood,  must  have  caused  a  very  considerable 
obstruction  to  the  outflow  from  the  vena  cava,  and  this  probably 
constituted  the  im])ortant  ])redisposing  factor  in  the  development 
of  so  extensix'e  a  tln-oml)osis  of  the  veins  of  the  pelvis  and  lower 
extremities  described. 

These  conditions  are  made  clear  by  the  drawing  Fig  i. 

l''ig.  2  is  a  diagram  of  the  development  of  the  veins  in  so  far 
as  they  are  concerned  in  this  case,  which  we  haxe  made  under  tlie 
direction  of  Dr.  Huntington,  whom  I  thank  for  it.  It  shows  that 
the  inferior  cava  is  produced  in  ditTerent  ways  in  its  various 
segments,  for  while  the  uppermost  part  arises  originally  from 
part  of  the  vitelline  veins,  that  ])art  which  traverses  the  liver  is 
like  the  branches  of  the  i)ortal  and  of  the  hepatic  veins,  crystal- 
lized out  from  the  original  ple.xus  of  veins  or  sinuses  into  the 
meshes  of  which  the  liver  diverticula  grow.  Consequently,  it 
is  easy  to  see  how  this  foreshadowed  condensation  of  the  sinuses 
along  a  certain  path,  into  one  trunk  might  be  interrupted  as  at 
( .\  ),  while  it  is  equally  easy  to  understand  that  a  connection  with 
that  group  which  becomes  the  intrahepatic  portal  might  persist, 
although  usually  obliterated  as  at  (B).  From  the  liver  the  con- 
densed i)ath  of  the  future  vena  cava  forms  connections  which  are 
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normal  in  this  case,  with  the  snl^cardinal  plexus,  and  through  this 
Avith  the  complex  and  frequently  changing  plexus  of  supra-  and 
post-cardinal  veins  which  finally  form  the  lower  part  of  the  cava. 
In  this  case  the  original  wide  connection  of  the  post-cardinal  vein 
which  forms  the  azygos  seems  to  remain.  The  vertical  line  of 
somatic  anastomosing  branches  which  come  to  form  the  ascending 
lumbar  veins  equally  retain  their  connection  with  this  azygos 
vein. 

On  the  whole  we  have,  as  it  appears,  a  failure  in  the  coales- 
cence of  sinuses  high  up  in  the  hepatic  plexus  to  form  the  vena 
cava  inferior  at  that  point.  Below  this  its  formation  is  perfect 
enough  but  it  retains  some  of  its  original  sinus  connections  and 
thus  empties  into  the  portal  trunk.  The  persistence  of  the  azygos 
connection  is  evidently  secondary  and  establishes  the  collateral 
circulation  from  the  lower  regions. 


Discussion. 

Dr.  Ewixg  :  \\'as  there  in  this  case  any  disturbance  in  the 
portal  circulation? 

Dr.  ]\IacCallum  :  The  clinicians  noted  only  the  thrombosis 
and  pneumonia.  There  could  not,  therefore,  have  been  any  great 
disturl^ance  in  the  portal  circulation.  The  condition  might  have 
caused  dilution  of  the  blood  but  there  Avas  no  obstruction  of  the 
portal  vein.  If  there  had  been  any  disturbance  it  would  have 
been  due  to  the  passage  of  the  ^■enous  blood  through  the  liver. 
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ILLUSTRATIONS. 

Fio.  I. — Diagram  of  conditions  found  in  case  described. 

A.  Obliterated    trunk   of    inferior    vena   cava. 

B.  Obliterated  ductus  venosus. 

C.  Obliterated  umbilical  vein. 

D.  Junction  of  lower  part  of  inferior  vena  cava  (F)  with  (E)  portal 
vein.  GG.  Enlarged  right  azygos  vein  opening  into  vena  cava  at  I  just 
below  renal  veins  and  above  the  termination  of  the  throm1)us.     (H). 

Fig.  2. — Schematic  diagram  of  development  of  body  veins.  Probably  all 
processes  shown  here  do  not  occur  simultaneously.  Tiie  cross  hatching 
indicates  the  channels  which  normally  persist. 

A.  Path  of  formation  of  vena  cava  inferior  in  the  hepatic  plexus. 
This  is  evidently  tiie  point  at  which  obliteration  took  place  in  this  case. 

D.  Shows  the  way  in  which  connection  might  persist  between  the 
vena  cava  and  the  portal  E.  F  the  upper  extra  hepatic  part  of  the  vena  cava 
forming  connections  with  the  sul)cardinal  plexus. 

I.  The  persistent  connection  of  the  postcardinal  trunk  w-ith  the  plexus 
which  goes  to  form  the  lower  vena  cava.  This  constitutes  in  Fig.  i  the 
connection  I  of  the  right  azygos  with  the  vena  cava.  J  the  supra  cardinal 
plexus  which  finally  becomes  the  lower  trunk  of  the  cava  liberating  the 
ureter. 


Fig.    I. 


Fig.  II      - 
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MUCOCELE  OF  THE  APPENDIX. 

O.  V.   HUFFMAN,  M.D. 

False  diverticulum,  that  is  hernia  of  the  mucosa  and  sub- 
mucosa  through  the  muscular  wall,  has  been  described  as  occur- 
ing  in  the  appendix  by  many  authors.  In  addition  to  the  simple 
hernial  sac  there  occurs  frequently  a  more  complicated  condition, 
a  condition  where  the  sac  is  not  completed  by  epithelium,  and 
mucus  is  held  in  a  mesh  of  connective  tissue.  This  condition  was 
regarded  as  colloid  cancer  by  A'irchow  and  Rokitansky,  but  later 
observations  have  re\ealed  its  benign  nature.  In  fact  most  of 
these  tumors  have  been  discovered  quite  by  chance  either  during 
an  intra-abdominal  operation  or  at  autopsy.  These  hernicC  or 
mucoceles  are  generally  regarded  as  having  had  their  origin  in 
a  remote  inflammatory  process.  It  is  because  the  specimen  here 
presents  several  points  of  interest  in  regard  to  its  etiology,  that 
I  am  reporting"  it. 

Case :  The  appendix  was  removed  by  Dr.  Cragin,  at  Sloane 
Hospital.  The  patient  had  been  observed  previously  by  Dr. 
Levin.  The  patient  is  a  woman,  married,  about  thirty  years  of 
age.  Four  months  ago  she  had  an  attack  of  pain  in  the  right  iliac 
region,  accompanied  by  some  fever,  and  four  months  previous 
to  that  attack  she  had  had  a  similar  Due.  Dr.  Levin  reports  that 
there  were  marked  symptoms  of  local  jjeritonitis.  The  appendix 
was  removed  during  an  intra-abdominal  operation  for  retrover- 
sion of  the  uterus.  A  moderate  sized  lipoma  ^^■a^  also  remr)ved 
from  the  buttock. 

Gross  Description :  The  annendix  was  about  5  cm.  in  length. 
Near  the  distal  end,  it  was  surrounded  by  a  mass  composed  of 
small  cysts,  filled  with  clear  gelatinous  contents.  On  opening  the 
lumen  of  the  appendix  by  a  longitudinal  incision,  it  was  observed 
that  just  to  one  side  of  the  lumen,  before  reaching  the  cyst,  there 
is  a  dense  fibrous  mass,  about  i  cm.  in  diameter.  This  mass 
•causes  no  occlusion  of  the  lumen.  The  lumen  becomes  lost  in  the 
cystic  mass.  The  cystic  mass  is  about  2x3x3  cm.  :  it  is  divided  into 
numerous  small  compartments.     Distal  to  where  this  cystic  mass 
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communicates  witli  tlie  lumen  of  the  appendix,  the  appendix  is 
found  in  an  ajjparently  normal  condition. 

Microscof^ical  Description:  Section  i ;  Taken  from  the  portion 
of  the  appendix  proximal  to  the  tumor;  this  shows  normal  mucosa 
and  muscularis. 

Section  2;  Taken  from  the  portion  of  the  appendix  with 
the  fihrous  nodule,  just  proximal  to  the  cystic  tumor;  This  shows 
normal  mucosa,  and  to  one  side  a  large  mass  composed  of  hyaline 
and  cellular  connective  tissue  heneath  the  muscular  coat. 

Sections  3  and  4;  Taken  from  the  cystic  tumor.  Here  one 
finds  a  remnant  of  normal  mucosa,  which  no  longer  forms  a 
lumen  hut  is  present  sinii)ly  as  a  taj^e,  hetween  which  and  the 
])eritoneuni  tliere  is  a  mesh  of  connecti\-e  tissue  fdled  with  mucus. 
In  these  transverse  sections  the  epithelium  of  the  normal  mucosa 
becomes  gradually  reduced  to  a  layer  of  \er\-  low  and  small  cells, 
which  can  he  traced  no  furtlier  into  the  cystic  mass. 

Section  5  ;  Taken  from  that  portion  of  the  appendix  distal  to 
tlie  tumor.  Here  one  observes  a  section  through  a  normal  ap- 
pendix, and  a  ])ortion  of  the  overlying,  so-called  hernial,  pro- 
trusion of  mucus  nieml)rane  beloiiging  to  the  cyst. 

If  tumors  sucli  as  these  are  to  l)e  regarded  as  a  result  of  in- 
flammation and  weakening  of  the  walls  of  the  appendix,  thus 
])ermitting  a  i)rotrusion  of  the  mucosa,  there  should  be  some 
explanation  in  this  case  as  to  the  normal  condition  of  the  distal 
portion  of  the  appendix,  and  some  explanation  for  the  gradual 
transition  of  normal  mucosa  into  the  cystic  tumor.  These  tumors 
are  ex])lained  l)y  most  authors  as  l)eing  caused  by  a  damming 
back  of  mucus  against  a  weakened  portion,  both  the  obstruction 
and  the  weakening  being  a  result  of  inflammation.  In  this  way, 
Edel  explained  a  similar  case  where,  too,  there  was  a  mass  of  scar 
tissue  just  proximal  to  the  deverticulum.  To  offset  this  case,  how- 
ever, is  one  reported  by  Fischer,  where  the  constriction  and 
obliteration  of  the  mucosa  wTre  distal  to  the  diverticulum.  It  is 
also  of  interest  to  note  that  in  h'ischer's  case,  where  the  muscularis 
was  missing,  the  connective  tissue  instead  of  bulging  outward, 
was  drawn  towards  the  lumen  of  the  appendix.     I  mention  this. 
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because  it  suggests  that  it  would  recjuire  uiore  tlian  a  sub-periton- 
eal or  intra-muscular  intiamniation  to  cause  a  hernial  protrusion; 
that  the  strong-  layer  of  connectix'e  tissue  in  the  submucosa  would 
have  to  be  destroyed.  An  ulceration  destroying  the  wall  of  the 
appendix  and  producing  a  tumor  such  as  the  one  shown  here 
would  be  unlike  the  result  following  ulceration  in  anv  other  por- 
tion of  the  alimentary  tract. 

As  to  the  possible  congenital  origin  of  these  tumors,  it  is  to 
be  mentioned  that  Hedinger  found  an  appendix  with  di\-erticttla 
in  a  newly  born  infant,  and  that  he  sought  to  explain  the  origin 
of  these  tumors  generally  as  of  such  origin,  but  that  \\''inkler,  who 
has  made  an  extensi\e  study  of  the  diseases  of  the  appendi.x,  is 
not  able  to  find  any  further  exidence  for  such  an  explanation. 
Still  there  remains  the  fact  that  the  majority  of  the  tumors,  such 
as  the  one  reported  here,  have  been  found  accidentally,  either 
at  autopsy  or  during  an  intra-abdominal  operation  for  some  other 
purpose. 

To  simimarize  then,  this  specimen  is  of  interest,  because  of 
the  normal  condition  of  the  appendix  both  above  and  beyond  the 
site  of  the  tumor,  the  transitional  portion  of  the  epithelium,  the 
clinical  history  of  ap])endicitis,  and  the  inadequacy  of  the  ob- 
struction theory  for  the  production  of  such  a  condition. 
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Discussion. 

I)k.  Mosciicou  tiz  :  Sonic  lime  aj^o  \\c  had  a  case  of  muco- 
cele of  the  appeiKhx  at  the  Uclh  Isreal  Jlosi)ital.  The  appendix 
was  removed  duriui^'  the  course  of  an  abdominal  oijcration.  At 
the  tip  was  found  a  small  cystic  mass  the  size  of  a  millet  seed. 
On  section  this  showed  a  larij;e  cavity  filled  up  with  connective 
tissue,  which  went  out  through  a  small  hernia  in  the  muscular 
coat;  there  a  hematocele  was  formed  and  I  gathered  the  impres- 
sion that  there  had  been  distensitjn  of  the  muscular  coat. 

Dr.  Wood  :  These  cases  of  mucocele  are  also  \-ery  interesting 
from  an  aspect  entirely  different  from  that  brought  out;  that  is, 
the  ditiferential  diagnosis  between  this  lesion  and  gelatinous  car- 
cinoma. As  every  one  k'uows,  there  are  cases  of  gelatinous  car- 
cinoma arising  in  the  intestine  in  which  the  entire  mass  is  com- 
posed of  a  few  strands  of  connective  tissue  lying  in  a  clear 
jelly-like  substance,  and  none  of  the  characteristic  signet-ring 
cells  can  be  demonstrated.  Keeping  this  fact  in  mind  it  becomes 
difficult  to  say  withtjut  thorough  examination  of  a  specimen  of 
mucocele  that  no  malignant  grow'th  is  present.  The  most  im- 
portant differential  point  is  the  fact  that  in  the  mucocele  the 
gelatinous  suljstance  penetrates  between  the  muscle  tissue  and 
the  connective  tissue  strands,  leaving  them  unaltered ;  while  in 
the  gelatinous  carcinomata  the  tissues  are  separated  by  the  tumor 
which  forms  more  or  less  roughly  si)herical  alveoli,  thus  com- 
pressing and  distorting  the  normal  structures  through  which  it 
grows.  In  the  specimen  of  mucocele  of  the  appendix  which  we 
had  some  time  ago  at  St.  Luke's,  a  prolonged  examination  of 
many  sections  was  necessary  l)efore  this  ])oint  could  be  cleared 
up,  as  at  first  I  was  (juite  certain  that  the  lesion  was  of  a  malig- 
nant nature. 

Dr.  Evving  :  Dr.  Huffmann  has  just  presented  a  case  of 
mucocele  of  the  appendix.  Dr.  Moschcowitz  has  mentioned  an- 
other. Dr.  Wood  a  third.  A  fourth  is  being  presented  before  the 
Surgical  Society  to-night,  and  we  have  a  tifth  at  Cornell,  and 
yet  the  etiological  factors  are  but  vaguely  understood.    Would  not 
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it  be  well  for  some  one  to  gather  together  all  of  these  cases  and 
investigate  the  modes  of  origin  of  the  process? 

Dr.  Huffman X :  Many  cases  have  been  reported  but  there 
is  great  confusion  in  the  literature  concerning  them.  Some  authors • 
report  them  as  tumors,  others  as  retention  cysts. 


COXGEXITAL  CYSTIC  MALFORMATION  OF  THE 

LUNG. 

ALWIX    M.    PAPPEXHEIMER,   M.D. 

The  case  presented  illustrates  a  rather  unusual  type  of  con- 
genital malformation  of  the  lung,  examples  of  which  are  found  in 
the  literature  under  such  divergent  terms  as  Congenital  Cystic 
Malformation,  Fetal  Bronchiectasis  Polycystic  Degeneration  of 
the  Lung,  Papillary  Bronchial  Adenomata,  etc.  The  discordant 
nomenclature  indicates  the  different  views  which  have  been  held 
as  to  the  genesis  of  the  condition. 

The  case  is  from  the  service  of  Dr.  Studdiford  at  the 
Nursery  and  Child's  Hospital,  and  I  am  indebted  to  him  for  per- 
mission to  report  the  clinical  findings.  The  mother  of  the  infant 
was  brought  to  the  hospital  in  the  seventh  month  of  her  preg- 
nancy, suffering  from  a  severe  pyelitis,  with  uremic  symptoms. 
She  is  still  severely  ill,  but  apparently  recovering.  Soon  after  her 
admission,  she  was  spontaneously  delivered  of  a  premature  male 
child,  which  lived  for  about  three  hours  under  artificial  respira- 
tion. During  this  time,  it  was  only  moderately  cyanosed,  and 
made  some  spontaneous  efforts  at  breathing. 

There  were  four  previous  children,  all  living,  and  one  spon- 
taneous miscarriage,  two  years  ago.  No  direct  or  indirect  his- 
tory of  syphilis  could  be  obtained  from  the  parents,  but  a 
Wassermann  reaction  taken  after  the  child  was  born,  proved  to- 
be  strongly  positive. 
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Tlic  autopsv  was  pcrfurnied  forty-two  h(,)Ui's  after  death. 
'Ihe  l)()dv  was  tliat  of  a  42  cm.  ol)vioiisly  premature  male  infant. 
There  was  marked  h\idity  of  the  head  and  shonlders.  Cord 
still  moist.  Eyes,  ears,  nose  and  month  normal.  Skin  shows  no 
lesions.  No  external  anomalies.  I'mbilical  and  hypog^astric 
vessels  contain  llnid  blood. 

On  remo\ini;-  the  sternnm.  a  larj^e  part  of  the  anterifjr  surface 
is  seen  to  be  occupied  by  the  enlarged  ujiper  lobe  of  the  right  lung, 
which  extends  slightly  beyond  the  median  line,  from  the  second 
rib  to  the  liver.  (  h'ig.  i. )  The  heart  is  displaced  to  the  left,  the 
apex  lying  beneath  the  lifth  rib,  3^j  cm.  from  the  median  line. 
'J1ie  thymus  is  also  pushed  over  to  the  left,  extending  to  the  third 
interspace.  The  left  lung  appears  relatively  small  and  collapsed, 
lying  in  the  posterior  part  of  the  thorax. 

The  right  upper  lobe  is  extremely  voluminous.  7  cm.  from 
apex  to  lower  border  and  about  6  cm.  in  width.  The  surface  is 
smooth,  showing  none  of  the  normal  lobular  markings ;  it  is 
reddish  pink  in  color,  rather  translucent  and  elastic.  There  are 
scattered  small  hemorrhagic  blotches  beneath  the  pleura. 

On  the  septal  surface,  especially  near  the  posterior  portion, 
there  are  numerous  rounded  translucent  elevations,  up  to  i  cm. 
in  diameter,  through  which  clear  fluid  can  be  seen.  These  are 
separated  by  more  opaque  wdiitish  septa. 

The  apex  of  the  lobe  is  occupied  by  a  ca])  of  normal  appear- 
ing lung  tissue,  which  overhangs  slightly  the  rest  of  the  lobe 
behind  and  is  shar])l\-  demarcated  from  it. 

The  lower  and  middle  lobes  are  relatively  small,  darker  in 
color  and  evidently  poorly  aerated.  The  same  is  true  of  the 
entire  left  lung,  which  shows  no  external  malformations. 

After  hardening,  the  specimen  was  injected  through  the 
trachea,  under  moderate  pressure,  with  a  solution  of  Berlin  blue 
in  gelatin.  All  the  lobes  were  readily  injected,  although  the  dif- 
fusion of  the  mass  was  somewhat  irregular,  owing  to  the  pre- 
liminary fixation.  In  the  right  upper  lope,  however,  the  injection 
is  limited  absolutely  to  the  cap  of  normal  appearing  lung  tissue 
•which  constitutes  the  upper  pole.     A  section  made  through  the 
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Upper  lobe  shows  a  sharp  and  ver}'  distinct  demarcation  between 
the  upper  injected  portion  and  the  lower  uninjected  part. 

A  dissection  of  the  main  bronchus  shows  that  there  is  a 
branch  of  small  caliber,  derived  from  the  right  main  primary 
bronchus,  distributed  to  the  cap  of  normal  lung  tissue  at  the 
apex  of  the  lobe.  But  even  a  careful  search  fails  to  show  any 
branch  running  to  the  lower  spongy  portion,  into  which  a  bristle 
can  be  passed.  The  bronchi  to  the  middle  and  lower  lobes  and 
to  the  left  lung,  are  normal.  Xor  is  there  any  abnormality  found 
in  the  distribution  of  the  pulmonary  arteries  and  veins. 

A  section  through  the  upper  lobe  shows  a  sharp  division  into 
two  portions — an  upper  injected  part  resembling  normal  lung 
tissue  l)ut  partially  atelectatic;  and  a  larger  lower  portion,  in 
which  the  tissue  is  decidedly  paler  and  spongy  in  structure,  being 
composed  entirely  of  smaller  and  larger  cystic  spaces  separated 
by  rather  stout  septa  or  trabecular.  These  cystic  spaces  reach 
the  size  of  almost  i  cm.,  the  largest  ones  being  situated  near  the 
septal  surface.  They  are  approximately  circular  in  outline.  In 
the  depths  of  the  tissue  are  several  rather  thick  tubular  structures ; 
whether  these  are  vascular  or  brduchial  in  nature  cannot  be  de- 
termined from  the  gross  appearance.  Xo  tubular  structures  are 
seen  near  the  hilus. 

Section  through  the  remaining  lobes  of  the  right  lung  and 
through  the  left  lung  show  nothing  abnormal.  The  lung  tissue  is 
poorly  aerated  and  hyperjemic;  the  injection  mass  has  penetrated 
somewhat  unevenly,  but  is  present  in  all  the  lobes. 

The  Jicart  is  normal  in  size  and  conformation.  There  are 
no  valvular  lesions  or  anomalies.  The  foramen  ovale  is  some- 
what more  widely  patent  than  one  would  expect  at  this  age,  but 
is  well  formed.  The  ductus  cannot  be  probed,  and  is  almost,  if 
not  entirely  closed. 

Lk'cr  is  normal  in  size.  There  are  several  sub-capsular 
hemorrhages  on  the  anterior  surface.  The  surface  of  the  cut 
section  is  very  oedematous,  of  a  uniform  greyish  pink  color,  with- 
out lobular  markings. 

The  spleen,  kidneys,  adrenals  and  bladder  show  no  note- 
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wortliv  clian<i^es.  The  thyroid  is  lar^;e.  the  lateral  loljes  exteiKhng 
to  the  face  of  the  pharynx.  liehind  the  R.  lohe,  there  is  an  oval, 
])inkish  hody,  2  cm.  in  length,  resemhling  thymus  in  texture,  and 
l)roving  to  lie  such  on  niicrosc(-)pic  examination.  The  parathyroids 
were  normal,  three  being  found. 

The  micro.scopic  findings  in  tlie  ditVerent  organs,  in  so  far 
as  thev  have  a  possible  bearing  on  the  case,  are  as  follows:  The 
liver  contains  very  numerous  blood-forming  islands.  There  is 
no  increase  in  connective  tissue.  The  spleen  shows  an  engorge- 
ment of  the  sinuses;  there  are  many  nucleated  red  cells,  but  com- 
parati\eh'  few  pulp  cells.  The  follicles  are  small,  irregular  anfl 
poorly  formed.  The  pancreas  shows  the  acini  separated  in  places 
by  a  loose  embryonic  connective  tissue  in  which  are  found  small 
areas  containing  very  numerous  lymphoid  cells  and  granular 
eosinophiles.  These  areas  are  especially  seen  in  the  neighborhood 
of  the  larger  pancreatic  ducts  and  arteries.  A  few  solid  nests  of 
cells,  representing  poorly  formed  islands,  are  found.  The  testis 
contains  an  unusual  number  of  capillaries,  which  are  engorged 
with  blood.  There  has  been  some  extravasation  between  the 
tubules,  and  there  are  a  few  clumps  of  yellow  jjigment.  The 
adrenal  has  a  very  broad  cortex,  in  which  the  narrow  glomerular 
zone  exhibits  the  ftjrmation  of  distinct  lumina;  the  capillaries  of 
the  reticular  zone  are  congested. 

Sections  of  thymus,  adrenal,  liver  and  kidneys  examined  for 
spirochaeta  pallida  by  the  Levaditi  method,  were  negatixe. 

Lungs:  Sections  through  the  spongy  portion  of  the  right 
ui)per  lobe  show  a  great  number  of  irregular  spaces,  up  to  i  or 
2  mm.  in  size.  The  smaller  ones  are  lined  with  flattened  cells,  are 
surrounded  by  well-filled  capillaries,  and  are  separated  from  each 
other  by  more  or  less  stout  septa.  They  resemble  normal  alveoli 
in  all  respects.  These  alveolar  spaces  are  empty,  apparently 
containing  none  of  the  coagulated  granular  material  which  is 
found  in  the  larger  cystic  spaces.  In  the  thicker  septa  are  numer- 
ous connective  tissue  cells  with  pale  oval  nuclei  and  comparatively 
few  collagenous  fibrils.  The  elastic  framework  is  well  developed. 
In  eosin-methylene  blue  preparation.s,  there  are   found  quite  a 
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nnniljer  of  normol^lasts,  some  of  which  are  extra-\-ascular,  and 
a  few  granular  eosinophiles. 

The  larger  cysts  are  lined  1)y  high  cnboidal  or  columnar 
epithelium,  which  is  for  the  most  part  distinctly  ciliated.  The 
walls  are  not  smooth,  but  the  mucosa  is  thrown  up  intf)  corrugated 
folds,  whicli  in  places  are  extremely  redundant,  forming  papillary 
projecti(3ns  into  the  lumen.  Mitoses  are  not  found,  probably  be- 
cause of  the  lateness  of  the  autopsy,  since  the  appearances  cer- 
tainly suggest  active  proliferation. 

In  the  lumina  of  the  cyst-like  spaces,  is  a  shreddy  or  granular 
material,  e\'idently  not  mucinous  in  character,  and  consisting  in 
part  of  cast-off  cilia.  There  are  also  here  and  there  a  few  des- 
quamated cells,  which  are  for  the  most  part  round  and  apparently 
derived  from  the  ah-eolar,  rather  than  the  ciliated  cubical  epithe- 
lium. The  amount  of  <lemonstrable  cyst  contents  is  extremely 
small,  the  majorit}'  of  the  spaces  appearing  entirely  empty. 

From  the  primary  ca\'ities,  tubular  gland-like  prolongations 
are  gi\'en  oft",  and  may  be  traced  in  serial  sections  for  a  consider- 
able distance.  Often  there  is  a  slight  constriction  at  the  neck 
of  the  tubule,  and  on  cross  section,  the  small  evaginations  closely 
resemble  tubular  glands.  Goblet  cells  are  ne\'er  found,  the 
tubular  outgrowths,  like  the  larger  spaces,  being  lined  with  ciliated 
epithelium.     They  may  bifurcate  before  ending  blindly. 

The  epithelium  of  the  dilated  bronchioles,  for  such  they  are, 
rests  almost  directly  upon  a  membrane  of  elastic  tissue,  composed 
of  three  or  four  laminae  of  stout  fibers.  The  areolar  tissue  sepa- 
rating the  cysts  from  one  another,  also  contains  a  loose  feltwork 
of  elastic  fibers.  In  the  wall  of  many  of  the  cyst-like  spaces  are 
thin  bundles  of  smooth  muscle  iibers,  circumferentially  disposed; 
about  most  of  the  spaces,  however,  they  are  absent. 

Some  of  the  spaces  have  definitely  the  character  of  bronchi. 
Their  wall  contains  small  crescentic  islands  of  cartilage,  and 
rather  stout  bundles  of  smooth  muscle  fibers  which,  however, 
never  completely  encircle  the  bronchus,  but  are  arranged  in  dis- 
continuous bundles.  The  epithelium  clothing  the  bronchus  is  of 
a  character  similar  to  that  in  the  cyst-like  spaces  descri1)ed,  though 
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somewhat  liii^licr.  and  in  i)laces  heaped  u])  into  several  layers.  It 
is  likewise  definitely  ciliated. 

Of  importance  for  the  correct  anatomical  interi'retation  of 
the  anomah-.  is  the  relation  of  the  cyst-like  spaces  to  the  bronchi, 
on  the  one  hand,  and  to  the  alveoli  on  the  other.  This  could  be 
easily  determined  in  serial  sections,  and  it  was  found  that  the 
dilated  S])aces  were  not  closed  cysts,  but  in  direct  communication 
with  both  the  larj^er  bronchi  and  with  the  alveoli.  As  the  bronchus 
passes  into  the  dilated  portion,  it  frequently  becomes  narrowed 
by  the  projection  of  valve-like  folds  of  epithelium.  It  then 
widens  out  into  the  irregular  cavities  described,  and  from  the 
terminal  portions  of  these,  corresponding  to  the  normal  infun- 
dibula.  the  alveolar  si)aces  are  budded  off.  But  it  is  of  interest 
to  lind  that  the  transition  between  ciliated  and  flattened  alveolar 
epithelium  is  not  a  regular  and  gradual  one,  but  that  dift'erent 
portions  of  the  same  infundibular  enlargement  are  lined  in  some 
portions,  by  epithelium  of  the  cuboidal  ciliated  type,  in  others,  by 
flattened  alveolar  cells. 

The  blood  vessels,  both  in  the  ncMiual  and  the  spongy  lung 
tissue  show  no  departure  from  the  normal  structure. 

Since  the  case  described  by  Meyer^  in  1858,  similar  cases  have 
been  reported  from  time  to  time  by  Graw^itz,"  Balzer  and  Grand- 
homme,^  Couvelaire,^  Dionisi,''  Arnheim,'^  Pepere,'  Stoerk,* 
Sandoz,^  Buchmann^'^  and  others.  The  cases  fall  into  two  groups 
— those  occurring  in  premature  or  new-born  infants,  in  which 
the  condition  is  apparently  incompatible  with  life;  and  the  cases 
found  in  later  life  and  interpreted  for  various  reasons  as  con- 
genital. These  instances  of  fetal  bronchiectasis  found  in  the  lungs 
of  older  individuals,  are  often  obscured  in  their  interpretation  by 
the  presence  of  secondary  inOammatory  changes,  but  the  com- 
plete al)sence  of  pigment  in  the  affected  area  is  usually  taken  to 
indicate  their  congenital  origin. 

As  regards  the  cystic  malformation  in  the  new-born,  two 
types  may  be  distinguished,  between  which  all  transitions  have 
been  described.  The  first  is  illustrated  by  a  case  reported  by 
Wechsberg.^^     Here  there  was  found  a  tumor  in  the  left  pleural 
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sac  attached  merely  by  a  fibro-vascular  pedicle  to  the  pleural 
covering  of  the  oesophagus.  It  contained  numerous  cysts  filled 
with  clear  fluid  and  showed  microscopically  the  same  structure 
as  the  case  shown  here.  In  this  case,  there  was,  of  course,  no 
communication  with  a  bronchus.  Wechsberg  believes  that  the 
tumor  arose  from  an  accessory  lung  Anlage,  arising  separately 
from  the  oesophagus,  with  secondary  obliteration  of  the  con- 
necting canal.  Klebs  had  previously  described  such  a  rudimentary 
lung  given  off  below  the  diaphragm. 

In  contrast  to  this  case  in  which  the  cystic  lung  tissue  is  entire- 
ly separated  from  the  normal  lung,  are  the  cases  such  as  those  of 
Arnheim*"  and  Pepere,'  in  which  the  cystic  changes  affect  an  en- 
tire lung,  or  even  both  lungs  to  a  greater  or  lesser  degree.  In  the 
majoritv  of  cases,  the  cystic  change  has  been  restricted  to  a  single 
lobe  or  to  a  portion  of  it,  as  in  the  case  presented. 

A  communication  between  the  dilated  spaces  and  the  larger 
bronchi  has  been  established  in  certain  cases  by  inflation ;  in  many 
of  the  cases,  however,  there  is  a  definite  record  that  the  cysts  con- 
tain fluid  and  are  not  connected  with  the  bronchi.  Thus 
Couvelaire^  has  described  a  specimen  in  a  new-born  child  in  which 
the  tissue  at  the  hilus  of  the  affected  lobe  contained  not  a  single 
bronchus. 

The  various  views  regarding  the  genesis  of  the  condition, 
bay  be  grouped  under  three  headings  : 

I.  The  condition  is  to  be  looked  upon  as  simple  arrest  of 
de\'el()pment  at  a  period  more  or  less  adx'anced.  This  theory 
explains  the  embryonic  structure  of  the  bronchioles  and  infundi- 
bular spaces  and  the  absence  of  completely  dift'erentiated  bronchi, 
but  does  not  give  a  reason  for  the  dilatations  or  cyst  formations. 
Aloreover,  in  those  cases  in  which  there  is  an  absence  of  the 
larger  bronchi,  it  is  necessary  to  assume  that  these  have  under- 
gone a  regression  or  secondary  obliteration.  We  have  an  analogy 
for  such  a  process  in  the  normal  obliteration  of  canals  derived 
from  the  fore-gut,  as  in  the  case  of  the  pharygo-hypophyseal  duct, 
the  thryo-glossal  duct,  and  the  canals  in  the  cervical  portion  of  the 
thymus.     It  does  not  seem  strained  to  assume  that  a  similar  pro- 
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cess  niav  occur  ahnonnally  in  the  developing  lung  bud.  but  the 
actual  (leninnstration  of  such  a  secondary  obliteration  has  not 
been  gi\en. 

II.  The  entire  process  is  the  result  of  a  fetal  inflammation, 
with  inflammatory  stenosis  or  atresia  of  the  bronchi,  and  bron- 
chiectatic  dilation  of  the  distal  portions  from  stagnation  of  the 
secretions.  This  explanation  must  be  discarded  for  those  cases 
in  wiiich  a  ci»nimunication  with  the  bronchus  persists.  It  is 
further  objectionable  in  so  far  as  no  histological  evidence  pointing 
to  the  occurrence  of  an  inflammatory  process  has  been  brought 
forward.  The  only  exception  is  the  case  of  Balzer  and  Grand - 
httmme.''  in  which  tlie  unaffected  lung  showed  definite  syphilitic 
changes,  and  a  thickening  about  the  vessels  and  bronchioles  is 
described  in  the  cystic  lobe.  But  here,  as  Couvelaire'*  and  Hum- 
bert'' ha\e  ))( tinted  out.  there  ma\-  have  been  simply  a  conicidence. 
the  anomaly  occurring  in  a  syphilitic  lung.  None  of  the  other 
recorded  cases  in  young  infants  ha\e  shown  inflammatory  changes 
and  where  such  are  present  in  later  life,  they  are  doul)tless  second- 
ary. l'"urtherm()re.  the  format  ion  of  l)ronchiectases  by  simple 
stagnation  of  secretion,  is  questionable,  and  the  irregular  appear- 
ance of  the  dilated  spaces  with  their  villous  or  redu]^licated  lining", 
does  not  in  the  least  suggest  such  an  origin. 

Xevertheless.  the  occasional  association  of  syphilis  with 
this  anomaly,  as  in  the  case  of  Balzer  and  Grandhomme.^  in  the 
two  cases  reported  by  Sandoz,^  and  possibly  in  the  present  case, 
is  of  interest ;  and  it  is  possible  that  a  more  careful  inquiry  would 
sliow  that  in  the  production  of  this  as  in  other  anomalies  depend- 
ing essentially  upon  an  inhiliition  of  development,  syphilis  plays 
a  dominant  role. 

III.  The  third  hypothesis  is  that  maintained  l)y  Stoerk.^ 
which  interprets  the  condition  as  a  tumor  growth.  Stoerk  has 
applied  the  term  "cystic  fetal  bronchial  adenoma"  to  the  neo- 
plastic process,  and  believes  that  it  is  possible  to  diflferentiate  cases 
of  this  type  from  cases  of  fetal  1)ronchiectasis  due  to  inflammatory 
stenosis.  His  principle  argument  for  considering  the  condition 
as  a  neoplasm  is  that  the  dilatation  of  the  bronchi  is  accompanied 
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often  by  tubular  outgrowths  into  the  septa.  It  seems  to  the  writer 
that  little  is  gained  by  applying  the  term  timior  to  an  anomaly  of 
this  sort.  That  the  failure  of  complete  differentiation  is  accom- 
panied by  a  normal  or  even  excessive  growth,  is  probably  true, 
and  to  this  excessive  growth,  rather  than  to  a  passive  distension 
by  secondary  products,  is  attributed  the  formation  of  the  dilated 
spaces  and  the  increased  size  of  the  aftected  lung  or  lobe.  Whether 
one  shall  apply  to  such  a  simple  overgrowth  of  undifferentiated 
tissue  the  term  neoplasm,  is  of  no  particular  consequence,  since 
such  a  view  adds  nothing  to  our  knowledge  of  the  causation  of 
the  condition. 
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ILLUSTRATIONS. 

Fig.  i.-;-Heart  and  Lungs :  natural  size.  Only  the  malformed  upper  lobe 
of  the  right  lung  is  seen  from  the  anterior  aspect. 

Fig.  2. — Section  through  right  upper  lobe.  Dilated  bronchioles  lined  with 
ciliated  epithelium ;  in  the  septa,  normal  alveolar  tissue,     x  80. 

Fig.  3. — Section  through  dilated  bronchus  and  adjacent  tissue.  B. — 
Bronchus;  C. — Cartilage;  M. — Smooth  muscle  fibers;  Br. — Dilated 
bronchioles,     x  80. 
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Discussion. 

Dr.  !Moschcowitz  asked  whether  in  his  survey  of  the  Htera- 
ture,  Dr.  Pappenheimer  had  found  that  congenital  cystic  lung  was 
associated  with  congenital  cystic  kidney.  Some  years  ago  in  a 
study  of  congenital  cystic  liver  he  found  that  various  authors 
frequently  mentioned  the  association  between  congenital  cystic 
degeneration  of  the  lung,  liver  and  kidney.  Dr.  Moschcowitz  had 
come  to  the  conclusion  that  congenital  cystic  liver  was  due  to  a 
malformation;  and  that  tlie  lesion  was  due  to  a  dilatation  of 
aberrant  intra-acinar  bile  ducts,  b'ully  develoi)ed  intra-acinar 
bile  ducts  were  found  in  an  apparently  normal  liver,  microscopi- 
cally, in  a  foetus  that  had  cystic  kidneys  and  various  congenital 
malformations  such  as  .supernumerary  digits,  enccphalocele  and 
spina  bifida.  In  cystic  livers  these  fully  developed  ducts  can  be 
demonstrated  within  the  lobule  of  the  liver.  For  these  reasons. 
Dr.  Moschocowitz  has  concluded  that  cystic, liver  was  a  result  of  a 
malformation,  and,  inasmuch  as  cystic  lung  was  associated  with 
cystic  li\er,  that  congenital  cystic  lungs  were  also  the  result  of  a 
malformation.  In  other  words,  that  the  spaces  which  made  up 
the  bulk  of  the  lesion  were  primitive  or  embryonal  bronchi  which 
had  failed  in  their  further  devek^pment. 

Dr.  Stewart  :  We  are  always  looking  for  the  develop- 
mental mechanical  factor  in  the  formation  of  bronchiectases. 
\\'hat  is  the  nature  of  this  factor  in  this  case? 

Dr.  Pappenheimer, in  answer  to  Dr.  Moschcowitz,  said  that 
he  had  only  approached  the  literature  from  the  lung  side.  There 
were  no  cystic  kidneys  in  his  case,  nor  had  he  found  any  reported 
in  the  literature  in  connection  with  cvstic  lungs.  In  answer  to 
Dr.  Stewart's  (|uestion,  he  admitted  that  the  arrest  in  developnient 
did  not  in  itself  account  for  the  dilatation,  but  it  seemed  to  him 
that  one  had  to  assume  an  excessive  growth  in  association  with 
the  arrested  differentiation. 

Dr.  Xorris  :  What  was  the  character  of  the  epithelium  lin- 
ing the  cyst  ? 

Dr.  Pappenheimer  :  The  spaces  are  lined  with  a  columnar 
or  cuboidal  ciliated  epithelium. 
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THE  TRANSPLANTABILITY  OF  MALIGNANT 

TrM(M>JS  TO  TIIK  EMBRYO  OF  A  FOREIGN 

SPECIES. 

JAMES  B.  MURPIIV,  M.  D. 

The  plienonieiioti  of  tissue  specificity,  that  is,  the  failure  of 
transplantation  of  tissues  of  one  species  into  the  body  of  another, 
has  been  the  subject  of  much  speculation  among  experimenters. 
with  as  yet  no  a(le(juate  explanation.  It  has  been  of  particular 
interest  to  cancer  investigators,  as  it  represents  the  great  barrier 
that  prevents  the  transfer  of  human  tumors  to  lower  animals. 
Wider  experimentation  has  shown  that  this  line  between  s])ecies 
is  more  closely  drawn  than  was  suspected,  and  it  is  even  found 
to  divide  the  varieties  of  the  same  species.  Well-known  examples 
of  this  are  the  failures  in  transplantation  of  the  tumors  of  the 
wliitc  mouse  to  llie  brown  or  grey  mouse,  or  tumors  of  the  white 
rat  to  any  other  than  white  rats.  A  more  recent  example  is  that 
of  the  Rous  chicken  tumor/  whicli  in  its  first  transfer  grew  only 
in  blood-related  animals,  and  later  only  in  animals  of  the  same 
breed  as  the  original  fowl. 

Remarkable  as  this  phenomenon  is.  it  has  not  been  the  subject 
of  as  extensive  research  as  its  importance  would  warrant.  There 
has  been  a  general  impression  that  one  of  the  immunity  processes 
is  responsible  for  this  reaction,  but  no  very  definite  evidence  is  at 
hand.  Ehrlich  includes  an  explanation  of  it  in  his  ingenious  hy- 
pothesis for  tumor  immunity,  the  so-called  athrepsia  theory.^ 
This  is  brietly  that  the  cells  <if  an  organism  possess  a  certain 
specific  binding  power  for  the  circulating  food  particles.  When 
a  cancer  graft  is  introduced  into  an  animal,  if  its  attraction  and 
binding  power  for  the  food  ])articles  is  greater  than  that  of  the 
host  cells,  it  grows  at  the  expense  of  the  other  tissues.  If,  how- 
ever, the  binding  power  of  the  cancer  is  lower  than  that  of  the 
host  tissue,  the  cancer  cells  fail  to  grow  and  die  from  lack  of 
nourishment.  Animals  showing  this  latter  condition  are  called 
naturally  immune.  The  artificial  immunity  to  inoculable  cancer, 
produced  by  a  previtms  introduction  of  living  cells  into  the  ani- 
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mals,  is  accounted  for  by  the  presumption  that  these  cells  bind 
all  the  a\-ailable  food,  leaving"  none  for  the  cancer  to  utilize  in 
its  growth.  The  failure  of  growth  of  a  tissue  introduced  in  a 
foreign  species,  as  is  naturally  deduced  from  the  foregoing  ex- 
planation, comes  from  the  inability  of  the  cells  to  combine  with 
and  utilize  the  alien  food  particles.  The  temporary  survival  of 
cells  in  a  foreign  species  host,  Ehrlich  claims,  is  adequately  ac- 
counted for  by  the  native  food  carried  with  the  graft  from  the 
original  species.  This  latter  phase  of  tlie  hypothesis  is  the  one 
of  interest  in  the  present  research. 

We  reported  last  year  the  successful  inoculation  of  a  fowl 
sarcoma  into  the  developing  chick  embryo.^  In  the  course  of  this 
stud}'  the  interesting  obser\'ation  was  made  that  the  tumor  grew 
ecjually  well  in  the  developing  pigeon  or  duck  embryo,  whereas 
in  the  adult  of  these  species  it  quickly  died  and  was  absorbed. 
This  finding  suggested  two  possibilities:  either  the  embryo  pro- 
vides a  food  substance  utilizable  by  the  tissues,  which  is  lacking  in 
the  adult,  or  else  the  embryo  lacks  a  defensive  mechanism  pos- 
sessed by  the  adult.  The  results  I  wish  to  report  to-night  were 
obtained  with  tissues  from  more  distantly  related  species,  namelv, 
mammalian  tissue  inoculated  into  embr}-os  of  the  common  do- 
mestic fowl.^ 

The  technique  is  very  simple.  A  small  rectangular  window 
is  cut  in  the  shell  with  a  sharp  instrument.  The  shell  membrane 
is  broken  and  pulled  back  with  sterile  forceps,  exposing  the 
embr3'0  and  its  membrane.  The  material  used  is  hashed  finely 
and  injected  by  means  of  a  hypodermic  needle  into  the  desired 
location.  After  the  inoculation  the  bit  of  shell  is  replaced  and 
sealed  with  paraffin.  By  this  method  I  inoculated  a  fine  hash  of 
the  Jensen  rat  sarcoma*^  into  the  outer  membrane  (fused  allan- 
tois  and  chorion)  of  five  to  seven  clays  embryos.  These  were  then 
incubated  from  ten  to  twelve  days,  that  is,  to  within  two  days  of 
hatching,     \\dien  the  shell  was  removed  and  the  membrane  cut 

*This  tumor  was  selected  for  the  work  as  it  is  the  generally  known  and 
•one  of  the  most  widely  worked  with  of  the  transplantable  tumors. 
^Joiir.  Expcr.  Med.,  1910,  xii,  696. 
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and  lurncd  back.  i:i  a  liii^li  pcrcentaf^e  of  instances  the  egi^  was 
found  to  have,  at  the  I'oint  of  inocuhition.  a  rounded,  ti^lobular 
mass,  suspended  from  the  membrane  1)\-  a  broad,  tiat  pe(Hcle. 
The  masses  varied  in  si/.e  friMii  o.j  to  over  2  cm.  in  (hameter. 
The  consistencv  was  tliat  of  lirm  jelly,  varying  in  color  from 
l)inkish-gre\-  to  red.  The  surface  was  smooth  and  glistening, 
with  numerous  large  dilated  \-essels  coursing  over  it,  and  smaller 
ves.sels  were  visible  in  the  semi-translucent  substance  of  the  tumor 
itself.  On  section  the  masses  were  found  to  be  solid  and  com- 
posed throughout  of  this  pinkish-grey,  somewhat  translucent 
tissue,  with  small  areas  of  hemorrhage  in  some  cases.  The  tissue 
was  (|uite  moist  and  friable. 

Moreover,  it  was  found  easy  to  re-inoculate  these  embryonic 
grown  tumors  into  a  second  series  of  embryos.  The  tumors  from 
this  second  generation  are  of  the  same  types  as  those  of  the  first, 
and  grow  with  e(|ual  ra])idity.  These  in  turn  can  be  transferred 
to  a  third  and  fourth  lot.  This  rat  tissue  has  grown  for  as  long  as 
forty-si.\  consecutix'e  da}'s  in  the  foreign  species  embryo. 

Naturally  the  change  and  possible  adaptation  of  this  tissue 
to  the  new  conditions  has  considerable  interest.  As  far  as  the 
morphology  of  the  growth  and  of  the  cell  is  concerned,  there  is 
little  or  no  change.  The  tissue  when  returned  to  the  rat  after 
the  long  sojourn  in  the  foreign  host  gives  rise  to  a  tumor  that 
grows  as  rapidly  as  when  the  tissue  is  transferred  from  another 
rat.  On  the  other  hand,  the  tissue  acts  differently  when  placed 
in  an  adult  chicken.  Tissue  taken  directly  from  a  rat  will  survive 
for  three  days  in  the  adult  chicken  and  for  about  the  same  length 
of  time  in  the  newly  hatched  chick.  On  the  other  hand,  when  this 
same  rat  tissue  is  grown  for  a  period  in  the  chick  embryo  and 
then  placed  in  the  adult,  no  living  cells  can  be  found  after  twenty- 
four  hours.  This  condition  is  also  noted  in  the  newly  hatched 
chick.  In  some  cases  the  inoculations  were  made  a  \ery  short 
time  after  the  animals  emerged  from  the  shell  and  they  were  kept 
in  the  incubator  without  fofxl  or  water  for  the  first  twenty-four 
hours  so  as  to  change  the  conditions  as  little  as  possible.  Instead 
of  adapting  the  rat  cell  to  a  new  hcjst  we  have  made  it  more  sus- 
ceptible to  defensive  forces. 
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A  \-ariety  of  other  tissues  lia\e  Ijeen  orcnvn  with  ecjual  suc- 
cess to  that  of  the  Jeusen  sarcoma,  namely:  chick  emhrvonic 
tissue,  rat  embryonic  tissue,  a  sarcoma,  a  carcinoma,  a  chonch^oma 
of  the  mouse  and  the  Flexner-JobHng  adenocarcinoma  of  tlie  rat. 

Cojuiiisions:  The  experiments  show  conclusively  that  mam- 
malian tumor  tissue  can  li\'e  and  grow  actively  in  the  chick  em- 
bryo, although  in  the  adult  it  dies  cjuickly  and  is  aljsorbed.  By 
transfer  from  embryo  to  embryo  the  mammalian  tissue  can  be 
kept  g"ro\\-ing-  for  as  long  as  forty-six  days  and  prol)a])ly  indefin- 
itely. This  ])roves  beyond  doubt  the  ability  of  the  mammalian 
cell  to  utilize  the  food  supplied  by  the  avian  embryo.  There 
seems  little  doubt,  from  a  study  of  the  fate  of  the  grafts  of  this 
same  tissue  in  the  young  chicken  and  in  the  adult,  that  they  pos- 
sess a  defensive  mechanism  which  causes  the  death  of  the  tumor 
cell,  rather  than  that  the  grafts  die  from  lack  of  nourishment. 
The  changes  that  take  place  in  the  rat  cells  after  their  long  de- 
pendence on  the  f(jreign  species  host  are  certainly  slight.  Whether 
a  still  longer  period  of  dependence  will  bring  about  an  adaptation 
of  these  which  will  render  them  capable  of  growth  in  the  adult 
remains  to  be  seen,  but  present  results  offer  little  encouragement 
in  this  direction. 
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Discussion. 

Dr.  Lambert:  In  our  tissue  culture  studies.  Dr.  Hanes  and 
I  found  that  wdiile  rat  sarcoma  cells  may  proliferate  for  a  month 
or  more  in  certain  foreign  plasmas  ( guinea-pig  plasma,  for  ex- 
ample), the  duration  of  growth  in  chick  or  jngeon  plasma  is,  as  a 
rule,  only  three  to  five  days. 

In  view  of  Dr.  Murphy's  results,  it  would  be  interesting  to- 
see  if  there  is  anv  difference  in  the  duration  or  character  of  the 
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growth  (tf  ral  tissues  in  ciii])n<)nic  chick  plasma  and  in  i)lasma 
obtained  from  chicks  after  hatching'. 

Dr.  Rors;  I  wish,  with  J)r.  Murphy's  permission,  to  add 
an  interesting  feature  noted  in  his  experiments.  The  rat  tumor 
grows  in  the  chick  embryo  at  a  temperature  of  41*^0,  whereas 
in  the  rat  it  grows  at  37.6  C.  This  fact  would  tend  to  show  that 
the  regression  nf  tumors  during  febrile  processes,  cannot  be  due 
directly  to  the  increased  body  heat,  as  is  so  frequently  assumed. 

Dr.  Levix  :  When  a  tumor  is  placed  in  the  egg  is  it  always 
brought  in  direct  contact  with  the  embryo  or  its  membranes,  or 
does  it  frequently  float  freely  in  the  yolk  of  the  tgg?  It  is  pos- 
sible that  in  either  instance  the  tumor  cells  obtain  their  nourish- 
ment from  the  yolk,  and  then  the  inocluations  of  the  tumor  into 
the  egg  are  comparable  to  the  experiments  of  Dr.  Lambert, 
where  rat  tissue  grew  in  vitro  in  chick  plasma.  When  the  yolk 
disai)i)ears  and  the  only  nourishment  obtainable  by  the  tumor  cells 
is  the  specialised  food  of  the  chick  embryo,  then  the  growth  of 
the  rat  tiunor  ceases. 

Dr.  MacCallum  :  Do  not  these  tumors  accpiire  a  vascular 
supply  ? 

Dr.  ICwixc:  ^^'hat  is  the  morphology  of  the  cells  of  tliese 
tuuK  »rs  and  do  they  differ  from  those  of  ordinary  rat  tumors  ? 

Dr.  ]\IuRriiY :  There  is  no  variation  in  the  morphology  of 
the  cells ;  even  after  forty-six  days'  growth  in  the  chick  embryo 
the  cells  are  distinctly  those  of  a  rat  tumor.  The  structiu^e  is 
not  so  compact.  In  answer  to  Dr.  Levin  I  would  say  that  the 
tumor  grows  only  when  l)rought  in  direct  contact  with  the  chick 
embryo  or  the  emljryonic  membranes.  It  receives  a  tremendous 
vascular  supply,  and  a  certain  amount  of  stroma  from  the  host. 
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A  CASE  OF  ACUTE  MHJARY  TUBERCULOSIS. 

A.    B.   EISENBREV,    M.D. 

Clinical  History :  The  patient,  aged  sixteen  months,  was 
admitted  to  St.  Luke's  Hospital  in  July,  19 12.  The  symptoms  at 
that  time  were  pain  in  the  abdomen,  (harrhcea.  and  jaundice.  No 
family  history  of  tuljerculosis  was  obtainaljle.  The  patient  was 
running-  a  moderate  regular  fever.  Xo  bile  was  found  in  the 
lu-ine.  A  diagnosis  of  tuberculous  peritonitis  was  made,  but  at 
operation  the  peritoneum  was  found  not  to  be  involved,  though 
the  retroperitoneal  glands  were  markedly  enlarged.  None  of 
these  were  removed,  however.  After  one  month  the  patient  left 
the  hospital,  his  general  condition  being  somewhat  improved;  l^ut 
on  No\-ember  4.  he  was  re-admitted  in  a  moribund  condition. 

Autopsy  findings ;  There  was  a  generalized  miliary  tubercti- 
losis.  notable  because  of  the  enormous  numbers  of  tubercle  bacilli 
found  in  sections  of  the  liver,  spleen,  kidneys,  and  lungs.  The 
peritoneum  was  thickly  studded  with  tubercles,  and  in  the  ileum 
there  were  seventeen  large  ulcers  easily  recognizable  from  the 
peritoneal  side,  in  several  places  causing  adhesions  between  ad- 
jacent loops  of  intestine;  but  no  perforation  had  occurred.  The 
entire  group  of  retroperitoneal  glands  was  matted  together  in  a 
mass  about  12  cm.  in  diameter.  The  glands  were  greatly  enlarged 
and  caseated.  Li  addition  to  the  miliary  involvement  the  left  lung 
showed  an  ulcerative  process  and  ca\-ity  formation  at  the  apex. 
The  cavity  contained  fresh  blood  clots  and  there  was  erosion  of 
the  vessels  passing  across  it.  Since  the  lungs  were  not  found  to 
be  in^•olved  during  the  ])atient's  stay  in  the  hospital  in  July,  it 
is  reasonable  to  beliexe  that  the  tuberculosis  was  primary  in  the 
peritoneal  glands,  that  the  lung  development  occurred  later,  and 
that  the  cavity  in  the  lung  acted  as  the  distriljuting  point  for  the 
miliary  invohement. 

The  liver  was  markedly  enlarged  and  appeared  fatty.  The 
gall-bladder  was  distended  and  its  wall  thickened.  Firm  pressure 
failed  to  force  bile  through  the  duct  and  it  was  found  that  two 
enlarged  glands  compressed  the  duct  between  them.     On  dissect- 
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ing  away  one  of  the  glands  the  bile  was  readily  expressed.  The 
patient  was  markedly  jaundiced,  but  microscopical  examination 
failed  to  show  a  dilatation  of  the  bile  capillaries  in  the  liver. 

Discussio)i. 

Dr.  Wood:  This  case  is  of  considerable  interest  as  showing 
the  very  short  time  in  which  a  diffuse  growth  of  miliary  tubercles 
can  take  place  throughout  the  body.  The  fact  that  no  tubercles 
were  seen  at  the  time  of  the  laparatomy  some  months  before  the 
child's  death  is  sufficient  proof  that  there  was  no  generalized 
miliary  tuberculosis  at  that  time,  so  that  the  whole  process  must 
have  been  quite  a  recent  one.  Despite  the  lack  of  dilatation  of  the 
small  bile  ducts  I  still  think  that  the  jaundice  was  probably  an  ob- 
structive one.  A  very  moderate  degree  of  pressure  on  the  com- 
mon duct,  such  as  was  caused  by  the  tuberculous  lymph  node 
demonstrated,  wnll  give  rise  to  moderate  jaundice  without  com- 
plete obstruction  of  the  flow  and  without  great  dilatation  of  the 
capillaries,  especially  if  the  obstruction  has  existed  for  only  a 
short  time.  The  sections  of  the  liver  are  very  interesting.  I  have 
never  seen  so  many  tubercle  bacilli  in  one  section.  It  looks  like  a 
sputum  concentrate  after  the  use  of  antiformin,  the  entire  field 
being  covered  with  organisms. 

Dr.  Xorris  called  attention  to  the  translucent  foci  resembling; 
miliary  tubercles,  on  the  edges  of  the  tricuspid  valves,  which  Dr. 
Eisenbrey  had  shown  to  him  before  the  demonstration. 

Dr.  MacCallum  :  Was  the  actual  portal  of  entry  deter- 
mined ? 

Dr.  Eisenbrey  :  The  portal  of  entry  was  the  cavity  in  the 
lung. 
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CALCIFIC  AND  OSTEOGENIC  CHANGE  OF  THE  LEFT 

AURICLE  IN  A  CASE  OF  AURICULAR 

FIBRILLATION. 

B.    S.    OPPEXIIEIMER,    M.D. 

The  following  case  is  reported  on  account  of  the  increasing 
interest  shown  of  late  by  general  pathologists  and  pathological 
chemists  in  calcification  and  ossification  and  because  of  the  rarity 
of  these  two  processes  in  the  human  heart. 

The  heart  was  obtained  from  a  patient,  a  violinist  by  occupa- 
tion, forty-four  years  of  age.  He  had  a  mitral  stenosis  and  as- 
sociated with  the  stenosis  that  common  clinical  condition,  auri- 
cular fibrillation. 

The  electrocardiogram  taken,  through  the  courtesy  of  Dr. 
Horatio  Williams,  about  a  month  before  the  patient  died,  showed 
not  only  that  there  was  auricular  fibrillation  but  also  that  the 
right  ventricle  of  the  heart  was  relatively  more  hypertrophied 
than  the  left.  There  have  not  been  many  instances  in  which  it 
has  been  possible  actually  to  confirm  such  an  electrocardiographic 
record  indicating  hypertrophy  of  the  right  ventricle  by  a  post- 
mortem finding.  This  particular  heart  showed  as  great  a  relative 
right-sided  hypertrophy  as  any  which  we  have  had  an  opportunity 
of  examining.  The  sino-auricular  node  in  this  heart  has  (as 
you  see),  been  cut  out  from  the  right  auricle  in  the  endeavor  to 
locate,  if  possible,  the  lesion  which  caused  the  auricular  fil)rilla- 
tion. 

The  left  auricle  presents  an  extensive  calcification,  so  that  the 
whole  of  it  except  the  auricular  appendix  and  the  interauricular 
septum,  feels  like  a  bony  plate ;  in  fact,  microscopic  axamination 
shows  that  a  portion  of  this  plate  is  indeed  undergoing  an  osteo- 
genetic  process.  So  far  as  I  am  aware,  though  new  formation 
of  bone  has  been  found  in  many  difi^erent  organs  in  tlie  body, 
yet,  with  the  exception  of  the  valves,  it  has  only  once  been  re- 
ported in  the  human  heart.  Poscharissky^  found  bone  in  the 
annulus  fibrosis  of  the  left  ventricle. 

Onlv  three  small  blocks  of  tissue  from  the  hard  left  auricular 
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wall  were  sectioned  and  in  one  of  these  we  encountered  an  area 
iinderj»(Mn^  ossification.  'Jliis  area  presents  both  calcified  and 
non-calcified  osteoid  tissue.  The  hard  plate  in  the  left  auricular 
wall  consists  of  hyaline  de.^enerated  connective  tissue,  much  of 
which  is  calcified. 

The  lime  deposit  is  distributed  throughout  the  inner  coat  of 
the  left  auricular  chamber,  and  the  inner  coat  only,  leaving  the 
striated  musculature  untouched,  h'or  the  most  part  it  is  in  the 
shape  of  scattered  granules  and  of  placpies  (diffusely  impregnated 
tissue )  bordered  bv  coarse  granules  :  Init  also,  though  more  rarely, 
it  is  in  the  form  of  nodules  possibly  representing  calcified  athe- 
romatous i)atches.  The  areas  which  stained  blue  with  hsema- 
toxylin  were  tested  for  calcium,  iron,  fat  and  amyloid.  By  means 
of  Roehl's  method  the  dei)osit  was  proved  to  be  calcific,  and  by 
means  of  the  hvdrochloric  acid-potassium  ferrocyanide  test  iron 
was  also  sliowni  to  be  present,  a  finding  wdiich  bears  on  the  ques- 
tion of  the  relation  between  iron  and  calcification.  (It  should 
be  stated  that  we  did  not  use  iron-free  re-agents.)  There  was 
fat  present  throughout  most  of  the  section,  but  not  particularly 
much  in  the  calcified  areas,  so  that  no  relation  between  the  de- 
posit of  lime  and  a  previous  infiltration  of  fat  was  indicated. 
The  test  for  amyloid  proved  negative.  According  to  Poscharissky^ 
an  imijortant  point  of  resemblance  between  normal  and  patho- 
logical ossification  is  the  presence  of  amyloid  in  the  ground  sub- 
stance. The  search  by  means  of  the  orcein  stain  for  elastic  tissue 
in  the  calcific  areas  was  not  successful,  probably  because  of  the 
degenerated  condition  of  the  whole  inner  coat. 

As  was  already  stated,  we  found  an  ossifying  area  in  the 
thickened,  degenerated  calcified  endocardial  coat  of  the  left  auri- 
cle. This  area  consists  of  a  ground  substance  which  stains  well 
with  eosin  (osteoid  ground  substance)  and  of  included  nucleated 
elements.  These  included  nucleated  elements  exhibit  some 
shrinkage,  and  are  surrounded  by  lacunae  with  canaliculi  indicated 
here  and  there;  in  brief,  their  transformation  into  true  bone 
corpuscles  is  w-ell  under  way.  A  vascular  connective  tissue  lying 
in  bays  of  the  ossifying  plaque  seems  to  be  invading  it  and  causing 
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its  resorption.  Erosion  is  indicated  by  the  notches  of  the  border 
of  the  plaque.  Along  the  crenated  border  bounding  the  vascular 
connective  tissue  the  matrix  stains  blue  with  hsematoxylin-eosin, 
indicating  calcilication  of  the  osteoid  ground  substance  to  form 
the  matrix  of  true  boiic.  The  bays  of  young  connective  tissue 
included  in  the  osseous  plate,  we  consider  marrow  spaces,  and  the 
connectiA'e  tissue  itself  primiti\'e  marrow.  This  marrow  presents 
no  osteoblasts  or  megalokaryocytes.  It  consists  of  a  line  reti- 
culum in  the  meshes  of  which  are  manv  blood  vessels  and  some 
blood  sinuses,  numerous  libroblasts.  some  polymorphonuclear 
leucocytes  and  lymphoid  cells,  some  cells  with  kidney-shaped 
nuclei  and  with  eosinophilic  granules,  some  cells  which  seem  to 
be  normoblasts,  and  not  a  few  polynuclear  giant-cells.  These 
last  lying  in  indentations  of  the  ground  substance,  are  evidenly 
osteoclasts.  Indeed  the  osseous  plaque  seems  to  be  undergoing 
lacunar  resorption  not  only  by  means  of  the  osteoclasts  l)ut  also  by 
means  of  the  rest  of  the  elements  of  the  young  vascular  con- 
nective tissue  such  as  the  large  blood  sinuses,  the  blood  vessels  and 
free  blood. 

Apparently  the  osseous  elements,  inasmuch  as  they  occur 
in  the  endocardial  coat,  were  not  l)eing  formed  in  connection  with 
normal  cartilage  or  bone-forming  structures  or  from  displaced 
embryonal  cartilage  or  bone  "Anlagen."*  There  are  present  in 
the  inner  coat  of  the  left  auricle  the  two  features  generally  con- 
sidered essential  to  bone-formation,  namely,  young  connective 
tissue  and  lime.  One  may  account  for  the  presence  of  young 
connective  tissue  and  lime  as  follows :  \\>  consider  that  a  lesion, 
namely,  a  hyaline  degeneration  of  practically  the  entire  endo- 
cardial coat  of  the  left  auricle  preceded  the  deposition  here  and 
there  of  lime  salts.  As  to  the  young  connective  tissue  it  may 
possibly  be  inflammatory  in  origin,  but  it  is  more  likely  that  the 
calcareous  foreign  body  as  such  resulted  in  a  reactive  proliferation 

*In  explaining  the  presence  of  bone  in  such  unexpected  places  as  the 
circulator}'  system  Bunting^  says  "one  would  turn  naturally  to  the  Cohnheim 
doctrine  of  embryonic  displacement  of  tissue,  were  not  the  cases  so  numerous, 
and  did  not  the  figures  just  quoted  show  such  a  frequency  of  occurrence  of 
the  process  in  advanced  arteriosclerosis." 
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of  vascular  c-onnc(.ii\c'  tissue,  wliicli  in  luni  formed  a  young 
inarnm-  in  concavities  of  some  of  the  lime  pla(iues. 

Though  we  believe  that  the  deposition  of  lime  was  con- 
ditioned hv  the  local  hyaline  degenefation  of  the  cardiac  tissue,  we 
must  admit  the  possibility  that  an  increased  calcium  content  of 
the  circulating  body  fluids  may  account  for  the  lime  deposit  in 
the  left  auricle.  \\'e  grant  this  possibility  l)ecause  we  were  un- 
able to  exclude  it  bv  an  examination  of  the  excretions  during  life 
(.r  of  the  boiies  post-iuortem.  ^Moreover,  in  this  case  as  in  those 
of  Davidsohn,'  of  Lazarus  and  Davidsohn"  and  of  Verse,^  the 
calcification  is  on  the  left  side  of  the  heart;  and  m  these  cases 
of  calcium  metastases  it  is  deemed  likely  that  the  same  chemical 
factors  which  so  often  result  in  calcification  of  the  lung,  have 
resulted  in  calcification  on  the  left  side  of  tthe  heart  in  contra- 
distinction to  the  right. 

On  the  other  hand  in  our  case  sections  of  the  lung,  kidneys, 
liver  and  spleen,  free  of  lime  as  they  are,  indicate  tJiat  calcium 
iiictasfasis  played  no  role. 

The  underlying  cause  for  the  hyaline  degeneration  of  the 
endocardial  connective  tissue  is  unknown,  nor  is  it  clear  in  what 
way  this  lesion  is  associated  with  the  auricular  fibrilation. 

The  calcific  ossifying  plate  is  within  the  muscular  layer,  that 
is  on  the  lumen  side  of  the  auricle,  and  the  muscular  layer  must 
have  been  stretched  over  it.  Under  these  conditions  the  muscle 
would  probably  be  unable  to  contract  down  on  this  firm  plate, 
and  would  conse(iuently  be  paralyzed  or  be  thrown  into  fibrilla- 
tion. As  soon  as  one  auricle  fibrillates,  the  musculature  connec- 
tions between  the  two  are  so  intimate,  that  the  other  is  at  once 
thrown  into  a  similar  condition  of  incoordination.  This  is  only 
an  hypothesis  of  the  mechanism  1)\-  which  auricular  fibrillation 
may  have  arisen  in  this  case. 

A  gross  specimen  of  the  heart  and  a  slide  showing  an  osteo- 
genetic  area  in  the  calcific  plate  were  presented. 
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A  PEDUNCULATED  CARDIAC  POLYP. 

B.   S.  OPPEXHEIMER,   M.D.   AND  S.   GEORGE  EIIRENREICH,   M.D. 

The  following  is  an  example  of  one  of  those  rare,  peculiar, 
solitary,  organized  thrombi  in  the  heart,  which  are  cjuite  distinct 
from  ordinary  cardiac  thromjji.  It  presented  histological  features 
which  differed  somewhat  from  those  which  have  been  described 
in  other  instances  of  similar  formations. 

The  patient  from  whom  the  specimen  was  obtained  was  a 
pianist,  fifty-three  years  old,  who  was  admitted  to  Montefiore 
Home,  ]\Iarch  i8,  191 2,  in  good  general  condition  with  slight 
symptoms  of  a  chronic  nephritis.  On  the  26th  of  March  she  had 
a  sudden  chill  lasting  over  an  hour,  followed  by  a  rise  of  tempera- 
ture. This  chill  was  repeated  two  days  later,  March  28.  That 
afternoon  she  became  very  drowsy,  and  within  the  next  few  days 
she  developed  a  complete  opthalmoplegia  of  the  left  eye  and  a 
right-sided  hemiplegia  with  Cheyne-Stokes  respiration.  A  clin- 
ical diagnosis  of  cerel^ral  embolism  was  made.  Pa^tient  went  into 
coma  and  died  next  day,  March  31.  Her  death,  as  in  cases  of 
ball-thrombus,  was  not  sudden  but  gradual. 

The  physical  examination  of  her  heart  during  life  showed 
a  slight  enlargement  to  the  left,  accentuation  of  the  second  aortic 
sound,  impurity  of  the  first  sound  at  the  apex,  but  no  murmurs. 

The  autopsy  was  performed  jjy  Dr.  Ewing.  to  whom  we  are 
greatly  indebted  for  the  specimen. 

The  spleen  and  kidney  presented  multiple  infarcts. 

The  brain  showed  a  long  decolorized  clot  in  the  left  cerebral 
artery  and  partial  softening  of  much  of  the  brain  tissue  supplied 
by  this  \'essel. 

There  was  found  attached  to  the  posterior  inferior  border  of 
the  foramen  ovale  and  projecting  into  the  cavity  of  the  left 
auricle,  a  pedunculated  tumor  which  at  that  time  was  the  size 
of  a  hen's  egg  (See  fig.  i ).  It  had  been  shrunken  by  alcohol  and 
reduced  in  size  by  having  a  large  section  cut  out  of  it.  The  sur- 
face was  in  parts  smooth  and  shiny,  in  other  parts  covered  with 
fibrin,  and  the  cut  section  exhibited  cencentric  layers.     Its  pedicle 


118     H.    S.   OI'l'ENHKIMEK,    M.D.,    AND  (iEO.   EHKKNREICH,    M.D. 

was  sliDil  and  rather  Ijroad.  iiicasurin<^  1.5  cm.  in  diameter.  The 
left  auricle  was  hyperlmphicd  and  dilated:  after  preservation, 
its  cavity  measured  5.3  cm.  in  length.  4.5  cm.  in  width,  and  4.5 
cm.  in  depth.  On  the  lateral  endocardial  surface  of  tlie  left 
auricle  there  was  a  flat,  firm,  slightly  elevated  area  about  2.5  cm. 
in  length ;  otherwise  the  endocardium  was  smooth.  There  were 
no  other  thrombotic  masses  to  account  for  embolism.  The  fora- 
men ovale  was  not  patent.  The  coronary  arteries  showed  marked 
sclerosis  with  numerous  calcareous  plaques.  At  the  time  of  the 
autopsy  the  ])atlK)logical  diagnosis  of  the  growth  rested  between 
a  thrombus,  and  a  my.xoma  or  sarcoma. 

Microscopic  section  of  the  ])e(lunculated  tumor  reveals  a  well 
organized  thrombus  with  old  and  young  connective  tissue,  blood 
vessels.  |)igment  cells,  some  calcareous  infiltration  and  inte'resting 
cords  of  endothelial  cells  which  are  interpreted  as  vascular 
sprouts. 

The  tumor  springs  from  the  septal  wall  of  the  left  auricle  in 
a  region  where  the  endocardium  is  thickened  and  vascularized. 
At  the  base  of  the  sliort  stalk  there  is  a  round  celled  infiltration. 
The  pedicle  itself  consists  of  a  very  vascular  connective  tissue 
with  pigment-bearing  phagocytes. 

The  globular  portion  of  the  thrombus  can  be  roughly  divided 
into  several  areas.  Nearest  the  stalk  is  a  region  characterized 
by  long  cords  of  endothelial  cells  which  run  transversely  and 
roughly  parallel  with  one  another.  These  cords  show  a  tendency 
to  send  off  branches  more  or  less  at  right  angles,  and  in  certain 
places  in  these  branches  the  cells  are  arranged  lengthwise  along 
a  lumen,  apparently  forming  young  capillaries.  Between  the  en- 
dothelial cords  are  masses  of  pigment-cells.     (See  fig.  2.  ) 

Distal  to  this  region  of  cords  of  endothelial  cells,  the 
thrombus  consists  to  a  much  greater  extent  of  cells  bearing  pig- 
ment, which  gives  the  staining  reaction  of  hemosiderin.  These 
phagocytes  also  give  the  staining  for  calcium  with  Roehl's  method 
and  fat  with  Scharlach  R. 

In  this  area  and  in  the  one  further  out  there  are  rods  stained 
deep  blue  with  luematoxylin,  which  upf)n   further  study    (with 
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special  stains )  proved  to  be  elastic  tissue  tibres  that  give  positive 
reactions  both  for  hemosiderin  and  calcium. 

The  region  distal  to  the  area  of  pigment-cells,  consist  of 
masses  of  polynuclear  leucocytes  and  round  cells. 

Beyond  this  is  an  area  consisting  of  a  matrix  with  a  very 
few  cells,  chiefly  pigment  cells.  This  matrix  is  the  same  as  is 
found  throughout  the  thrombus.  It  usually  takes  the  eosin  stain ; 
sometimes  the  hematoxylin.  In  most  parts  it  is  fibrous  in  ap- 
pearance, in  other  parts  it  is  homogeneous,  in  still  other  parts 
it  is  flocculent.  Staining  reactions  for  mucin  and  for  fibrin 
proved  negative,  as  is  not  infrecjuently  the  case. 

These  four  regions  which  consist  prevailingly,  the  first  of 
endothelial  cords,  the  second  of  pigment-bearing  cells,  the  third 
of  pus  cells,  and  the  fourth  of  an  almost  non-cellular  matrix, 
are  not  sharply  defined  strata.  The  different  kinds  of  cells  men- 
tioned are  found  in  the  various  parts  of  the  throm1)us,  and  in 
addition  there  are  fibroblasts,  plasma  cells,  resting-wandering  cells 
and  red  b'ood  cells.     The  polyp  is  not  covered  wnth  endocardium. 

There  is  as  yet  no  hypothesis  which  satisfactorily  accounts 
for  these  polyps  but  Bostroem's  explanation  of  their  origin  in 
thrombosed  varices  of  the  interauricular  septum  seems  to  apply 
to  at  least  a  few  of  the  cases. 

Of  the  thirty-three  cases  collected  from  the  entire  literature 
since  1809  by  ^^'elch  (of  which  at  least  twenty  were  typical  in- 
stances,) four  sprang  from  the  left  ventricle,  four  from  the 
right  auricle,  and  twenty-five  from  the  left  auricle,  and  usually 
from  the  septal  wall,  just  as  in  the  case  here  presented. 

Discussion. 

Dr.  Ewixg  :  At  first  I  thought  this  process  was  a  trans- 
formed myxoma,  but  have  finally  agreed  with  Dr.  Oppenheimer 
that  the  condition  is  a  simple  pedunculated  thrombus. 

ILLUSTRATIONS. 

Fig.  I. — Heart  cut  open,  from  the  anterior  aspect,  showing  the  pedunculated 
thromljus  in  the  left  auricle. 

Fig.  2. — Section  from  the  pedunculated  thrombus  of  the  heart,  showing  a 
cord  of  endothelial  cells  which  at  one  extremity  arrange  themselves 
lengthwise  along  a  lumen ;  showing  also  the  matrix  of  the  thrombus 
with  plasma  and  round  cells  and  (at  the  bottom  of  the  drawing)  a 
group  of  pigment  cells;  (i)  Endothelial  cells  arranged  lengthwise  along 
a  lumen;   (2)  a  cord  of  endothelial  cells;   (3)  a  group  of  pigment  cells. 


Fig.   I. 


Section  from  the  pedunculated  thrombus  of  tlie  heart,  show- 
ing a  cord  of  endothelial  cells  which  at  one  extremity 
arranj^e  themselves  lengthwise  along  a  lumen  ;  showing 
also  the  matrix  of  the  thrombus  with  plasma  and  round 
cells  and  (at  the  bottom  of  the  drawing)  a  group  of  pig- 
ment cells. 

1  —  Endothelial  cells  arranged  lengthwise  along  a  lumen 


2 — A  cord  of  endothelial  cells 


3  — A  group  of  pigment  cells 


Fig.   II. 
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JAMKS    EWING,    M.I). 

I  )r.  l-".\\  iii!4'  prcseiitt'cl  the  clinical  histories,  stained  sections^ 
and  photographs  of  a  series  of  cases  of  endothelial  hyperplasia 
and  endothelioma  of  lymph-nodes,  and  drew  the  following  con- 
clusion from  their  study: 

General  Conclusions. 

I.  ]',xtreme  grades  of  endothelial  hyperplasia  are  not  in- 
frc(|ucntly  associated  with  and  (lei)endent  upon  granulomatous 
infection  of  l\inph-nodes,  and  these  cases  demonstrate  tlie  capac- 
ity of  endothelium  to  respond  to  inflammatory  irritation  with 
e\tensi\e  ])roliferation. 

J.  In  some  cases  it  is  difficult  or  impossible  to  determine 
\\hcther  tin's  overgrowth  is  simply  inflammatory  or  independent 
of  the  irritant,  autonomous  and  neoplastic. 

3.  1'he  long-continued  effect  of  granulomatous  infection 
may  lead  to  neoplastic  growth  of  lymphatic  endothelium;  in  the 
course  of  a  granulomatous  infection  of  lymph-nodes,  after  re- 
peated operations,  granulomatous  elements  may  apparently  be 
eliminated  and  the  disease  progress  as  a  form  of  neoplasm. 

4.  Granulomatous  infection  of  lymi^h-nodes  may  very  early 
give  rise  to  excessive  overgrowth  of  endothelium  of  distinctly 
anaplastic  type,  and  with  local  aggressive  Droperties. 

5.  Such  malignant  endotheliomas  may  arise  without  any 
e\idence  of  an  associated  granuloma.  It  is  possible  to  conceive 
that  an  original  infectious  focus  may  be  overgrown  and  obscured 
by  the  neoplastic  cells.  No  detinite  evidence  of  such  an  event  has 
been  secured,  but  it  has  been  shown  that  one  node  of  a  chain  may 
exhibit- purely  neoplastic  overgrowth,  while  others  show  chiefly 
granuloma. 

6.  Certain  endotheliomas  of  lympli-nodes  designated  as 
diffuse  plexiform.  pcri\ascular,  or  alveolar,  are  probably  derived 
from  the  endothelium  of  lymph-sinuses  and  lymph-cords. 

7.  Certain  ])rimary  tumors  of  lymph-nodes,  with  or  without 
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associated  grannloma,  are  pn)l)ably  derived  from  the  reticulum 
cells  of  the  follicles.  These  tumors  resemble  lymphosarcoma 
with  large  cells,  and  may  be  distinguished  from  tumors  of  small 
lymphocytes. 

8.  Endothelioma  of  l}-mi)h-nodes  differs  from  other  neo- 
plasms in  several  particulars,  and  may  be  regarded. as  a  disease 
sui  generis,  although  nevertheless  essentially  neoplastic. 


A  SERIES  OF  CASES  OF  STAPHYLOCOCCUS  AUREUS 

SEPSIS. 

WILLARD    B.    SOPER,    M.D. 

The  following  report  is  based  upon  a  series  of  cases  collected 
from  the  records  of  St.  Luke's  Hospital,  the  Roosevelt  Hospital 
and  the  Presbyterian  Hospital.  There  were  in  all  forty  cases, 
in  which  the  Staphylococcus  Aureus  was  found  in  blood  cultures, 
and  which  are  unquestioned.  There  were  twenty-nine  deaths, 
Avith  eight  autopsies ;  and  eleven  recoveries. 

Summary  of  lesions  diagnosed  clinically  and  at  autopsy : 


Osteomyelitis 
Pneumonia 

Suppurative   Arthritis 
Cellulitis 

Suppurative  Nephritis 
Carbuncle 

Abscesses  of  Lungs 
Suppurative  IMyocarditis 
SupiDurative  Meningitis 
Splenic  Infarctions 
Acute  Vegetative  Endocar- 
ditis 
Thrombosis 
Brain  Abscess 
Abscesses  of   Spleen 
Perinephritic  Abscesses 


Cases. 

Per  Cent. 

i6 

40 

12 

30 

lO 

25 

lO 

25 

6 

15 

6 

15 

5 

12.5 

4 

10 

3 

7-5 

3 

7-5 

2 

5 

2 

5 

I 

2.5 

2 

5 

2 

5 
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Course  of  Disease: 

{)i  llic  iwcnlv-iiiiif  cases  with  fatal  outcome,  twenty  cases, 
or  twenty-nine  per  cent.,  showed  a  (hn-ation  of  fifteen  days  or 
less  after  onset.  Of  the  remaining  nine  cases  which  died,  only 
three  survived  one  month.  'J1ie  recoveries,  as  w^as  to  be  expected, 
showed  a  long  duration;  the  shortest  six  weeks,  the  longest  six 
ninnth>,  with  the  majority  alxjut  three  months. 

Conclusion  as  to  Trcatnicnf: 

There  seems  to  be  a  fulminant  type  or  rather  one  in  which 
either  the  in  feci  ion  is  overwhelming  or  the  resistance  markedly 
low.  This  type  is  of  a  frequency  about  equal  to  that  of  the  less 
severe  type — in  this  series  the  figures  standing  about  twenty  to 
twentv.  With  this  type,  which  is  represented  clinically  by  an 
excessive  toxaemia  and  a  larger  number  of  colonies  where  blood 
plates  are  made,  the  prognosis  is  extremely  grave.  However, 
the  number  of  recoveries  in  this  series,  coupled  w'ith  the  often 
remarkably  rapid  disappearance  of  cocci  from  the  blood  follow- 
ing removal  of  the  infective  focus,  demonstrates  that  no  case  is 
hopeless  provided  the  infective  focus  can  be  reached  by  the 
surgeon. 

Discussion. 

Dr.  E.  Libmax  :  In  a  discussion  of  Dr.  Soper's  paper 
which  I  gave  before  the  Medical  Section  of  the  Academy  of 
Medicine  some  time  ago,  I  made  an  error  in  stating  that  I  had 
seen  150  cases  of  staphylococcus  aureus  general  infection.  In 
looking  over  my  records  I  find  that  I  have  130  odd  cases.  A 
number  of  years  ago  I  read  a  paper  before  this  society  on  a  study 
of  twenty-three  cases. 

In  children  the  staphylococcus  aureus  circulating  in  the  blood 
has  a  special  predilection  to  lodge  in  the  bones  and  that  explains 
the  fre(]uency  of  acute  osteomyelitis  in  children  as  compared  to 
the  same  disease  in  adults. 

Dr.  Soper  has  reported  a  case  of  general  infection  in  dia- 
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betes.  Such  cases  in  my  experience  are  not  very  coninion.  It  is  a 
curious  fact  that  whenever  one  has  a  focus  in  the  body  contain- 
ing carbohych-ates  it  is  uncommon  to  find  a  general  infection 
One  ahnost  never  gets  a  general  infection  due  to  a  pylephlebitis, 
but  it  is  much  more  frequent  in  infections  of  the  duct  s}-stem  of 
the  liver. 

In  staphylococcus  infections  of  the  lactating  breast  I  have 
not  seen  a  single  case  of  general  infection  in  ten  years,  no  matter 
how  severe  the  clinical  picture  was. 

In  staphylococcus  infections  of  the  endocardium  the  cardiac 
phenomena  play  very  little  role,  because,  as  a  rule,  the  cases 
terminate  so  rapidly.  Often  one  finds  only  a  small  deposit  of 
fibrin  on  one  of  the  valves  or  on  the  endocardium  of  the  ventricle. 

General  infections  in  the  puerperal  period,  due  to  the 
staphylococcus  aureus,  are  very  uncommon.  When  they  do  occur 
the  entering  point  seems  to  be  more  in  the  cervix  or  vagina,  rather 
than  in  the  uterus. 

I  have  never  seen  a  case  of  lobar  pneumonia  due  to  the 
staphylococcus.  The  lesions  found  in  the  lungs  in  cases  of 
general  infection  by  the  staphylococcus  are  rather  characteristic 
and  look  like  hemorrhagic  furuncles,  the  central  purulent  point 
often  being  cjuite  small.  There  is  no  great  tendency  for  the 
staphylococcus  to  multiply  in  the  blood  stream.  The  chance  of 
recovery  depends  to  a  great  extent  on  whether  the  local  foci  which 
are  causing  the  general  infection  can  be  dealt  with  surgically  in 
a  satisfactory  manner  or  not. 

When  the  staphylococcus  albus  is  found  in  the  blood  in  large 
numbers  and  no  primary  inflammatory  focus  can  be  found,  the 
prognosis  is  usually  exceedingly  bad.  In  such  cases  the  staphylo- 
cocci have  evidently  entered  from  the  intestine  or  other  mucous 
membranes  or  from  the  skin  and  multiply  in  the  blood  because  the 
patient  has  no  resistance. 

Dr.  MacCallum  :  I  was  once  very  much  impressed  by  a 
case  of  staphylococcus  albus  infection  in  which  the  focus  of  in- 
fection was  from  a  very  slight  scratch  of  the  skin. 
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